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SECONDARY BATTERIES. 


WE give this week a brief description of the secondary 
battery devised by Mr. Barnett together with his 
system of electrical distribution. Regarding this latter, 
we do not observe anything calling for particular 
mention, as we fail to see its novelty. His secondary 
battery, however, if the claims in its favour can be 
supported by independent tests, points to a real’ im- 
provement in the construction of these apparatus. 
Although Dr. H. Schellen in his important work, 
reviewed in our columns last week, is decidedly averse 
to the general adoption of such batteries and holds that, 
as far as possible, their use is to be avoided (a con- 
clusion in which, he says, all sober-minded electricians 
will agree), it is difficult to believe that electric lighting 
can ever become general without the employment either 
of accumulators, or of something equivalent to them. 

Hitherto, the chief drawbacks to the extended em- 
ployment of secondary batteries have been those of a 
mechanical nature. The speech of the Chairman of 
the Indian and Oriental Electrical Storage and Works 
Company, which will be found in last week’s REVIEW, 
will be read with something more than ordinary 
interest, especially as regards those portions dealing 
with the defects found in the Sellon-Volekmar accu- 
mulators in actual practice. We observe that the cells 
sent out to India, although they worked satisfactorily 
for a short time, soon became useless. The boxes 
leaked, the plates expanded, and they were shortly 
rendered unworkable. 

The Sellon-Voleckmar accumulators have been sup- 
posed by many to be a great advance upon the previous 
arrangements devised by M. Faure, indeed, they were 
doubtless for a time the best obtainable in the market. 
Yet in actual practice, and under the superintendence 
of electricians acquainted with their peculiarities, they 
apparently break down from the self-same causes that 
affected the cells of the Faure Company. 

Mr. Barnett appears to have been quietly_working at 
his secondary batteries for some considerable time, and 
so far as his installation, in the offices of Mr. Spag- 
noletti, telegraph superintendent of the Great Western 
Railway Company at Paddington, is concerned, we are 
assured that the working of the accumulator is emi- 
nently satisfactory. The battery being practically dry, 
it would appear that any danger of leakage in the 
cells is avoided, whilst from the peculiar construction 
of the plates no danger of internal short-circuiting 
is likely to occur. A most important object to be 
aimed at in the attempts to improve such apparatus is 
to reduce their size and weight and yet to produce the 
Same power as those at present in use. Mr. Barnett 


Q — that his accumulator is, in proportion to its 


power, the smallest which has yet been constructed. 
Whether all the advantages claimed for this cell can 
be sustained has yet to be ascertained. The Faure 
and Sellon-Volckmar batteries have certainly not 
been so successful in practice as we were led to. 


- imagine would be the case, and therefore some amount 


of incredibility will be sure to meet Mr. Barnett’s 
assertions. 

At present we have no data as to the electrical 
measurements taken on these batteries, with the excep- 
tion of the E.M.F. It will be interesting to know the 
internal resistance of a cell which is said to be practi- 
cally dry, for, if this resistance be high, it is difficult to 


‘reconcile with it the statement that the apparatus is, 


for its proportions, the most powerful yet produced. 

We shall hope shortly to be in a position to give 
further particulars concerning Mr. Barnett’s invention, 
which, as far as one can judge from the meagre details 
presented, shows a considerable advance over other 
secondary batteries. 


THE GRAMME MACHINE PATENT. 


PERHAPS the most interesting event of the early part 
of the New Year will be that relating to the extension 
or lapse of the patent for the Gramme dynamo-electric 
machine in England. We have already notified that 
the British Electric Light Company has petitioned for a 
prolongation of this patent, which was granted to MM. 
Gramme and D’Ivernois, and which bears the date of the 
9th of June, 1870, and is numbered 1,668, The company 
intends to apply by counsel to the Judicial Committee 
of the Privy Council, on the Ist March, or at the next 
sitting of the said Judicial Committee after that date, 
for a time to be fixed for hearing the matter of the said 
petition; so on or before the said Ist March, 1884, 
notice must be given of any opposition intended 
to be made to the said petition, and any person intend- 
ing to oppose the said application must lodge a caveat 
to that effect at the Council Office on or before that 
date. 

The immediate development of electric lighting will 
depend, to a great extent, upon the result of this case, 
which will be awaited with a far greater amount of 
anxiety than was attached to the recent lawsuits respect- 
ing the Edison and Bell telephone patents. 

The Gramme machine has, without doubt, gained 
the leading position amongst dynamos, and stands far 
ahead of all competitors, with the one exception, per- 
haps, of the Siemens’ pattern. Without allowing our- 
selves to enter into the question of Gramme’s indebted- 
ness to the Paccinotti apparatus, it is not too much to 
say that to the former must be given at least the credit 
of making the cheap production of electricity by means 
of dynamos a fait accompli. 

It is no less true that the majority of dynamo-elec- 
tric machines of the present day, and they are ever on 
the increase, are more or less Gramme machines. Most 
of the inventors, or more properly speaking the im- 
provers, of dynamos, have taken the Gramme apparatus 
as it stands on which to work their changes or modifi- 
cations. 

It is of course well known that many electricians 
have but little faith in the validity of the Gramme 
patent, and this belief has, without doubt, been 
strengthened by the fact that numberless new ma- 
chines, so much like that of Gramme, that one might 
well ask “which is which,” have been placed in the 
market with impunity. It is not a little to be won- 
dered at that so much money has been spent in pro- 
tecting these so-called inventions by letters patent, for 
if the Gramme patent be held valid, and an extension 
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of time be granted, these numerous imitations will be 
useless, unless worked under a royalty. On the other 
hand, if the Gramme patent falls through, the thousand 
and one modifications of Gramme’s machine will be, if 
we may use the term, worse than useless, because 
everybody will be at liberty to manufacture the original 
article. 

As far as the application of Gramme’s admirable 
machine to industrial purposes in England is con- 
cerned, we cannot call to mind any other instance of a 
scientific and useful invention so completely mis- 
managed. From the time it was brought to England 
by the late Richard Werdermann, it has apparently 
been most unfortunately placed ; and it is only within 
the last three or four years that any activity, and this 
is not saying much, has been shown in furthering its 
introduction. The machine has been wonderfully im- 
proved of late—how much so can only be properly ap- 
preciated by those who remember the first apparatus 
manufactured in this country—and it is certainly one 
of the most valuable inventions of the present age. 

We cannot attempt to foretell what will be the issue 
of the British Electric Light Company’s application ; 
but we call to mind that the evidence of one, the late 
Mr. Werdermann, which would have been perhaps 
the most important of all to one party, is lost to us. 
Another point to be remembered is that the Gramme 
patent, as fully explained in a recent number of tle 
REVIEW, is void in the United States of America on a 
point of law. This, however, may not affect the deci- 
sion in this country, as the two cases are entirely dif- 
ferent. Whatever the result, we trust that those ap- 
pointed to decide the question will not fail to make 
themselves acquainted with the transactions of the 
telephone trials, so that justice may be so completely 
accomplished, that the defeated will not have any good 
cause left for appeal. 


BARNETT’S ACCUMULATORS AND SYSTEM 
OF ELECTRICAL DISTRIBUTION. 


THIS is a system ‘for the distribution of electricity for 
domestic purposes by means of secondary batteries 
placed in the houses or other buildings in which the 
electricity for light or power is required. 

The batteries on each circuit are all coupled in series 
by a wire going from house to house from the lighting 
centre where the machines are placed ; and each set 
of batteries is provided with an automatic cut-out 
instrument by which they are switched into the 
charging circuit directly they are in the least dis- 
charged, and switched out again, when refilled, the 
break in the charging circuit being bridged over at the 
same time. 

The advantages to the consumers are said to be :— 

Ist. That they are totally independent of the centre 
in case of an accident to the machinery ; therefore it 
would be absolutely impossible for the lights to be 
suddenly extinguished from the failure of an engine or 
boiler (which defect could be repaired or fresh ma- 
chinery started before the batteries failed to supply the 
requisite current). 

2nd. A perfectly steady and equal light with no 
fluctuation. The batteries may be compared to a 
cistern of water, and the automatic cut-off to the ball 
which regulates the supply as required. 

The advantages to the supplying company are :— 

Ist. Only one-third of the usual power is needed at 
the centre to light the requisite number of lamps, as 
the engines can be run during the day for charging the 
batteries. 

2nd. In comparison with multiple are distribution, 
the saving of money in cables is sufficient to pay the 
cost of accumulators. 

3rd. No waste of coal in “ getting up steam.” 

4th. Larger centres than are now contemplated to be 
used for lighting could be used, with the consequent 
economy of a large centre over a number of small 
ones. 


With regard to the battery, the loss of current in 
charging and discharging, as ascertained fron careful 
tests taken at Paddington during ordinary work, is less 
than 10 per cent. This test was taken from the old 
experimental set which has been constantly at work 
for nearly 12 months, and not from a single new cell 
in a laboratory, but under such conditions as would 
be met with in ordinary work. The E.M.F. of the 
battery is 2} volts per cell; this E.M.F. remains con- 
stant for {ths of the time of discharge, after which it 
drops to 2 during another }th and then falls to zero. 

The battery is practically dry, the only solution 
required being contained in the pores of the active 
matter and felt; this solution is used very acid, so 
that in the event of evaporation, when the air became 
moist again, the affinity of sulphuric acid for water 
would attract the requisite amount from the atmo- 
sphere, but practically it operates by not allowing 
evaporation to take place. These batteries are quite 
solid and will stand shaking and rough usage without 
any danger of spilling acid or short circuiting inter- 
nally. The active matter cannot become separated 
from the conducting lead plate either mechanically or 
electrically, as during formation the divided lead 
swells with great force and is kept in the best possible 
contact with its conductor. 

It is calculated from the inspection of conducting 
plates which have been in use a considerable time, 
that the plates will be good for 10 years, after which 
period they may be removed and fresh ones pressed in, 
when the battery will be good for another 10 years. 

This battery is the smallest in size, in proportion to 
its power, which has yet been produced. 

These important features specially fit it for railway 
work. 

The batteries for railway train lighting are provided 
with foot-plates, so that simply placing the battery in 
its position in the train (as a foot-warmer might be), 
the connections are made and the lamps lighted. Each 
battery will maintain a 12 C.P. Swan lamp from 10 to 
20 hours and measures 1 foot 10 inches x 7 inches x 
74 inches outside measurement. 

These accumulators require full current for one week 
to form them. 

They are stated to be simple in construction and 
cheap to manufacture. 

We may add that Barnett’s system, on which we have 
in our other columns made some comments, has been 
employed at Paddington during the last three months, 
and has been working most satisfactorily, there being 
three offices now illuminated through the agency of 
these accumulators. 


ON A MAGNETIC INDUCTION-COMPASS. 
M. MASCART. 


WEBER’S inductometer enables us to determine the 
magnetic inclination by the measurement of the cur- 
rents induced in a conducting frame, which is made 
to revolve alternately 180°, first round an axis hori- 
zontal to the horizon, and then round an axis vertical 
to a plane perpendicular to the magnetic meridian. 
This is the method in use in many observatories. 

If the apparatus is so arranged that the axis of rota- 
tion of the frame can take any direction whatever in 
the magnetic meridian, and if we seek by approxima- 
tions two directions such as that for a rotation of 180°, 
the needle of the galvanometer undergoes equal deflec- 
tions in opposite directions, and the line bisecting these 
two directions will give the position of equilibrium of 
an inclination needle. This second method has re- 
cently been proposed by M. Wild. 

It is clear that the induced currents must be nul 
when the axis of rotation of the frame is exactly 
parallel to the direction of the magnetic force. 

With the ordinary process of observation, which 
consists in turning the frame by 180°, we obtain thus 
the same exactitude as by measuring the angles of de- 
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flection. But the method of the nul current permits 
us to eliminate every measurement of deflection, as 
well as the regulation of the initial and final positions 
of the movable frame. It offers especially the advan- 
tage that if we are already near the direction sought, 
we may by alternate movements of the frame, of the 
same period as that of the oscillations of the galvano- 
meter-needle, multiply the angles of deflection so as 
to render manifest the direction of a deviation which 
would otherwise be inappreciable. The precision of 
the method is thus considerably increased ; we may 
then greatly diminish the dimensions of the turning 
frame, and it is sufficient to employ a galvanometer of 
suitable resistance to which the maximum of sensibility 
has been given. 

I have sought for several years to realise this experi- 
ment by means of an easily portable apparatus. It 
comprises an azimuth circle, upon which moves a sup- 
port carrying a ring moveable round a horizontal axle. 
The angle which this ring makes with the horizon is 
measured by a vertical circle. The frame, only 0°12 
metre in diameter, is carried by the ring, and can re- 
volve on an axis perpendicular to that of the ring. The 
dimensions of the instrument are not greater than those 
of an inclination-compass. 

A series of methodical approximations enables us at 
first to render the axle of the ring perpendicular to the 
magnetic meridian. By a second series we bring the 
axis of rotation of the frame into the direction of the 
inclination-needle. With the repetitions necessary for 
eliminating the errors of regulation, the entire observa- 
tion lasts less than half-an-hour—scarcely the time 
necessary for determining the inclination by means of 
the magnetic needle.—Comptes Rendus, 


SIEMENS’S ELECTRIC POWER METER. 


Fig. 1 is a vertical section and fig. 2 a sectional plan of 
this apparatus ; fig. 3 is a side elevation of one of the 
frames of the same for holding the meridian coils. 


Fig. 1. 


A is a revolving armature of cylindrical form, consist- 
ing of 4 non-magnetic core wound lengthwise with 
coils of insulated wire, as in the Siemens’ dynamo- 


electric machines, B, B are two frames which are 
secured to the pillars, ¢, ¢, and which present trough- 


like hollows to receive two meridian coils of insulated 
wire, each of these coils being wound in the hollow of 
B in convolutions parallel to the axis of A. The pillars, 
C, C, are attached at the bottom to a cross-bar or plate, 
D, which has a bearing for the lower end of the arma- 
ture spindle, and at the top they are attached to the 
bottom of a casing which contains the gearing and 
dials of a counter, E, the dials being visible through a 
glass, F. In the bottom of the casing of E is formed 
the upper bearing of the armature spindle which passes 
through it, and by means of a worm, or other suitable 
gear, gives motion to the counter. On the armature 


Fig. 2. 


spindle, below its upper bearing, is fixed the commu- 
tator, G, against which bear twospring rubbers, mounted 
on a plate of insulating material, H. On the lower part 
of the armature spindle are fixed elastic vanes, K, of 
thin sheet metal. The whole machine is contained in 
a vessel, L, which is charged with paraffin oil or other 
non-conducting liquid. The meridian coils in B, B, are 
of wire of large size and moderate length, offering 
small electrical resistance, and the coils of the armature 
are of small wire of considerable length, offering great 
resistance. When electrical connections are made to 
the coils in B, B, from the main circuit, the electricity 
of which is to be measured, or from a by-pass taking a 


a 


Fig. 3. 


known fraction of the main current, and to the rubbers 
of the commutator, G, from a by-pass circuit, the arma- 
ture, A, is caused to revolve, its speed being moderated 
by the resistance of the liquid to the vanes, K, and the 
number of revolutions made in a given time, as indi- 
cated by the counter, E, is approximately proportional 
to the dynamical energy of the electricity which acts 
on the machine. When a machine having meridian 
coils, as described, is employed as an electro-dynamic 
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machine for converting electricity into mechanical 


motion, in which case there should be no fluid resistance, © 


to its movement, it is not placed in a vessel containing 
liquid, and the meridian and armature coils are not 
necessarily such as to have the resistances which are 
best suited for the action of the machine as an energy 
meter. The machine may also be employed as a 
dynamo-electric machine for converting mechanical 
power into electricity, but in this case, as there is little 
or no magnetic material employed in its construction, 
it is necessary to start the electrical production by 
transmission of a current from an extraneous source, or 
by the temporary presence of a magnet. 


THE DISTRIBUTION OF ELECTRICITY. 


WE feel sure that any discussion respecting the Gaulard 
& Gibbs system of electrical distribution will be 
welcome to our readers. We notice in the last number 
of La Lumiére Electrique a long letter from M. Gaulard, 
in which he takes M. Frank Geraldy to task for some 
critical remarks on the system, which were published 
in a prior issue of our Parisian contemporary. We 
have not space at our command to give M. Gaulard’s 
letter in full, so we must content ourselves with merély 
recounting the gist of his communication. 

He prefaces his remarks with the belief that 
M. Geraldy’s criticisms, more or less true, could only 
have been written with the object of inducing the 
inventors themselves to give a clear and exact descrip- 
tion of their apparatus, which, M. Gaulard thinks, 
might not have been sufficiently understood from the 
notices appearing in the English periodicals, amongst 
which he quotes the ELECTRICAL REVIEW as having 
been, from the beginning, unsparing in its criticisms 
on the “secondary generator” system. 

M. Geraldy looks upon the Gaulard-Gibbs apparatus 
as an ordinary induction coil, or combination of coils 
of the Ruhmkorff type, and M. Gaulard by means of 
photographs of the machine and a vague and unsatis- 
factory description of the same, endeavours to show 
that the French journalist has got mistaken ideas on 
the subject, and he evidently believes that he has 
succeeded in so doing. (These secondary generators 
were fully explained and illustrated in the ELEc- 
gg REVIEW for November 24th and December Ist, 

3), 

M. Gaulard next refers to the “rendering” of the 
secondary generators and quotes figures given in the 
REVIEW to show that “by taking into consideration 
the losses on the line, the friction of the machines, the 
transformation of mechanical into electrical power, and 
finally, the loss due to the secondary generation, the 
effective return is 70 per cent.” 

We wish it to be understood that all the figures 
which have been published by us have been supplied 
by the inventors themselves or their representatives, 
and we decline to take any responsibility as to their 
correctness. 

The French critic makes a long reply to M. Gaulard’s 
communication, and reminds him that all the articles 
in the world are not to be compared with an authori- 
tative report. He reiterates his statement that the 
“secondary generator” is nothing but an ordinary 
induction coil, and quotes from the patent taken out 
by Messrs. Gaulard & Gibbs, October 7th, 1882. He 
also shows that the particular arrangement of coiling 
now adopted, viz. : that of combining the primary and 
secondary wires into a cable, is very old, and that it 
was constructed in the Ruhmkorff workshops and 
described in Les Mondes for October 24th, 1878. 
M. Geraldy says : “ Where do we find the value of the 
work expended on the motor, the electrical work 
engendered on the generator, the electrical work on 
each of the so-called ‘secondary generators’ where do 
we find these figures with the electrical and mecha- 
nical data relating to them, together with the indica- 
tion of the methods of measurement signed by compe- 


tent authorities” The French writer then questions 
the methods adopted by Messrs. Gaulard & Gibbs for 
calculating a return of 70 per cent., from the figures in 
the REVIEW, when he himself cannot make the return 
more than 50 per cent. 

M. Geraldy concludes as follows: “I said that 
Messrs. Gaulard & Gibbs, who announce a new system, 
have resorted to methods which are old and have been 
used many times in the same manner; I quoted by 
whom, when, and how. I said that the system 
announced as a complete distribution of electrical 
energy only consisted in reality of an instrument only 
suitable to the accessory réle of transformer ; and that 
the question of regulation remained unsolved, except 
by words. 

“In common with the ELECTRICAL REVIEW and 
other journals, I have asked for exact figures suffi- 
ciently guaranteed ; to this I have received no reply ; 
I cannot discuss the question further. Messrs. Gaulard 
& Gibbs invent and assert; that is their business ; we 
doubt, and that is ours; it is for them to produce the 
proof and to bring to us the conviction we are still 
waiting for.” 

Our readers can now judge for themselves to what 
extent M. Geraldy agrees with the criticisms already 
made by us on the Gaulard-Gibbs apparatus. 


ELECTRIC LIGHT WIRES. 


A CONSIDERABLE amount of sensational literature has 
recently been published in one of the leading New 
York newspapers, relating chiefly to the dangers which 
have been experienced (in imagination apparently) or 
which are certain to come from the use of overhead 
wires which supply the current for arc lamps. Prof. 
Henry Morton submitted last month a long and inter- 
esting letter on the subject of electric light wires to the 
New York Times, the greater portion of which we 
venture to reproduce. 

It will probably be noticed by many of our readers 
that Mr. Morton’s remarks on the dangers of fire from 
the employment of the incandescence system of elec- 
tric lighting, and the electrical discharge which is 
dangerous to human life, agree precisely with the 
decided opinions expressed by us long since. 

The writer observes :— 

“In the first place let us consider what isthe present 
extent of the use of electricity conducted through the 
streets in the city of New York. In the first place we 
should observe that there are three general systems of 
distribution now in use. 

“ First—The underground low tension system of 
Edison, used exclusively for incandescent lights, each 
of which gives a light about equal to that of one gas- 
burner. 

“ Second—The medium tension aerial system, used 
by the United States Illuminating Company for incan- 
descent lamps arranged in series. 

“ Third—The high tension aerial system, used by 
the United States, the Brush, the Fuller, and other 
companies for arc lights. 

“ First—The Edison underground system comprises 
a network of conductors whose united length is about 
16 miles, and which are distributed over an area com- 
prised between Beekman and Wall Streets, and Broad- 
way and the East River. This actually supplies current 
for about 5,000 incandescent lamps, expressing a total 
illuminating capacity of about 80,000 candles. The 
total number of lamps connected is about 10,000, of 
bong the largest number in use at one time has been 

000. 

*Second—The medium tension system has as yet 
reached so small a development that it need not be 
taken into account in comparison with the others. 

“ Third—The high tension system comprises between 
300 and 400 miles of aerial wires, running all over the 
city, some single circuits being 10 miles in length, and 


Swe 


: 
fi 
te 
si 
el 
tk 
di 
of 
Ww 
8) 
th 
gi 
th 
st, 
be 
SI 
di 
ar 
su 
su 
W 
de 
if 
tw 
thi 
an 
va 
fre 
dis 
sh 
we 
for 
sul 
for 
of 
are 
to) 
the 
bu: 
dif 
gro 
hay 
mo 
tha 
pro 
ree 
has 
wir 


JANUARY 5, 1884.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 5 


supplies about 1,800 are lamps of about 500 candle- 
power each, or, in the aggregate, about 900,000 candle- 
wer. 

at It will appear from the above that the third system 
as to the length of its conductors (say, 350 miles), 
exceeds both the others about twenty times, and as to 
the amount of light supplied exceeds them about five 
times. This being the extent of the various systems, 
we will next inquire what damage to life or property 
has actually been occasioned by each and all since their 
establishment ? To any one who has read what has 
recently appeared in the papers on this subject, the 
correct answer to this question will, I think, be very 
surprising. 

“In the first place, the only loss of life certainly due 
to any of these systems is the killing of one of the 
employés of the Brush Company while he was engaged 
in the hazardous operation of splicing a wire in which 
the most powerful current was running. There is also 
reported the case of a waiter, who fell from the outer 
railing of the Metropolitan Concert Garder, either in 
consequence of receiving a shock from an arc lamp or 
simply by losing his footing. Beyond this there is not 
a case truly recorded of injury to man or animal by 
reason of the electric currents in those hundreds of 
miles of wires. 

“In the second place, as to damage to property by 
fire. It is the duty of the Fire Marshal of New York 
to ascertain and inquire into the origin of all fires 
within the city limits. The records of this officer show 
since May, 1881, ten items referring to fires caused by 
electric light systems, and the total loss reported from 
these is $85, of which $75 is due to the Edison under- 
ground system, and $10 to the medium tension incan- 
descent system of the United States Company. 

“From these records it would appear that as a matter 
of actual experience the entire damage considered 
worth reporting was caused by low or medium tension 
systems supplying incandescent lamps, and that by far 
the greater part of this was due to the Edison under- 
ground conductors. Moreover, it is worthy of notice 
that the above ten items are the examples of ‘fires 
started by electric wires’ given in the Zimes of Novem- 
ber 18th, on the authority of Fire Marshall George H. 
Sheldon. 

“The insignificant amount of the damage, and its 
distribution among the systems, is remarkable. Both 
are largely explained by the fact that fire caused by 
such means, especially with the aerial conductors, is 
sure to be at once noticed and promptly suppressed. 
Where the conductors enter buildings underground, 
defects in insulation are not so conspicuous, and a fire, 
if started, not so easily discovered. The net result of 
two and a half years’ experience certainly shows that 
this new agent of illumination is very much safer than 
any of the old ones it replaces, even under the disad- 
vantages of novelty and first introduction. 

“Few and slight, however, as the losses and dangers 
from the introduction of the present system of electric 
distribution have been, there is no reason why we 
should not try to make them less, and with this object 
we will examine the plans which have been proposed 
for that purpose. The most prominent of these is the 
substitution of underground for aerial conductors, and 
for this its advocates claim by implication an avoidance 
of existing risks. In considering this question there 
are certain points deserving attention which seem so far 
to have escaped the notice of those who have written on 
the subject. 

“ First—As far as the use of electricity within 
buildings is concerned, it manifestly can make no 
difference whether the conductors are above or under 
ground on their way to the building, except that, as I 
have indicated before, the underground wires can 
more easily get out of order and cause fires, or become 
grounded, and thus involve risk to those touching them 
than can the aerial lines. That this is, in fact, so, is 
proved by experience of the Fire Department, whose 
records show that more than seven times as great loss 
has occurred from the sixteen miles of underground 
wires than from the three hundred odd miles of aerial 


wires, though the latter have been much longer in use. 
Manifestly, then, as far as all interior uses are con- 
cerned, the underground system is not to be preferred. 

“ As to out-door applications, there is little to choose 
on the score of safety. If carried from place to place 
underground, the chance of ground connection would 
be much increased ; and as the conductors must come 
above ground wherever used, the risks of injury from 
accidental contact with them would be augmented, so 


* that this disadvantage would, I think, compensate for 


the small gain which would result from the diminished 
amount of circuit exposed. Even, therefore, if we 
assume that there are no practical difficulties in the 
way of carrying these currents underground, the 
motive is small, or not in favour of the change on 
the ground of security. As a question of beauty, I 
readily grant that all overhead wires of every sort 
should be suppressed, but let us see if we can afford 
to sacrifice to the graces all that is required in this 
connection. Experience is better than theory in any 
case, and we can, I think, refer to experience with ad- 
vantage in the present instance. 

“We all remember how, five years ago, Paris was 
ablaze with electric lights. To-day, 1 am informed by 
several friends who have just returned, electric lights 
are hardly to be found in the streets of that city. 
From the first the conductors were there all run under 
ground, and from the first, as was pointed out at the 
time, the expense was fatal to any commercial success 
in such lighting. As long as the city was willing to 
pay from eleven to thirteen times as much for the 
electric as for the gas lighting it could be done ; but 
when the novelty wore off and matters came to a 
business basis, the electric lights went out and the gas 
lamps were relit. Turning, again, to London, where 
likewise the wires have been put under ground, ex- 
tremely little has been done in the way of street 
lighting or electric distribution from central stations. 
Coming nearer home, we find that in Chicago, in St. 
Louis, and in Milwaukee, where ordinances have been 
passed requiring conductors to be laid under ground, 
no progress has been made in street illumination by 
electric lighting from central stations. Judging, there- 
fore, from experience and observation alone, it would 
seem that it is impossible to carry on succesful electric 
lighting on an extensive commercial scale with under- 
ground conductors. 

“ Were the wires ordered to go under ground in New 
York, it is highly probable that our streets would soon 
return to their pristine gloom, as have those of Paris. 
To put under ground three hundred odd miles of con- 
ductors during a year, to say nothing of alterations and 
repairs, would about extinguish the remaining patience 
of New York citizens and render the city quite unin- 
habitable during the progress of the work. To say 
that a few wires have been put under ground in Paris, 
London, and elsewhere, and have been operated effi- 
ciently, if not with economy, proves nothing whatever 
as to the possibility of accomplishing even the same 
thing in New York, where the enormous extension of 
the system as regards the length of circuits enhances 
the difficulties of the problem, while the entire absence 
of available subways or sewers makes an additional 
difficulty. In other words, what would be possible, to 
a limited extent, in Paris or London, would be abso- 
lutely impossible on the scale of existing systems, and 
with the absence of favourable conditions found in 
New York. 

“ Moreover, it must not be forgotten that the only 
real motive for using an underground system is the 
desire to avoid the ugly looks of aerial wires, and this 
would be little affected by removing the electric-light 
wires alone, since they form but a small fraction of the 
entire system, being outnumbered tenfold by the tele- 
graph and telephone lines. The esthetic requirements 
can only be met by the removal of all wires, and this 
is a problem which seems to defy any suggested solu- 
tion short of a system of subways which would be 
equivalent to adding a duplicate set of thoroughfares 
to the principal streets under ground. 

“If this were done thoroughly and systematically, 
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then all sorts of electric conductors could be placed in 
such subways with security and assurance of efficient 
working, and be accompanied by water, gas, and steam 
pipes, thereby relieving the streets from the endless 
upheavings now suffered, and which would be mul- 
tiplied to an intolerable extent if the electric com- 
panies were added to the licensed excavators who now 
hold practical possession of the city’s thoroughfares. 

“Turning next to the suggested dangers, of whose 
actual existence no evidence is even claimed, that 
which is most talked about is the risk that firemen 
would run in directing a stream of water against a 
wire carrying a current. While there is no evidence 
as to any such result ever having been observed, we 
have the best evidence against the probability of its 
occurrence in two instances, which were related to me 
by eye-witnesses. During the burning of the Park 
Theatre, about a year ago, two firemen held the nozzle 
of a hose, which, for upwards of an hour, played 
against and through a brush lamp, through which 
there was all the time passing the full current of a 
40-light machine. The jet of water smashed the globe, 
knocked out the carbons, and then deluged the lamp 
(the current passing through it by its automatic switch) 
and thus came in full contact with uninsulated parts 
of the circuit, but not even a shock was perceived by 
the fireman. Without doubt, theoretically, some infini- 
tesimal part of the current may have passed through 
them, but an infinitesimal amount of electric current 
is as harmless and inappreciable as the infinitesimal 
quantities of poisons which we swallow every day in 
the purest foods. 

“ In order that an electric discharge should kill, it is 
not enough that it should have sufficient electromotive 
force to overcome the resistance of the human body. 
It must also possess considerable quantity. Hundreds 
of people, myself among the number, have taken the 
discharge of induction coils where the electromotive 
force was many hundred times that of a 40-light Brush 
machine, without any ill effect. Lightning, as its 
heating effects show, has not only a high electromotive 
force, but also a quantity vastly greater than that of 
any electric are light current ever met with in ordinary 
use; and any indefinite or ambiguous statement to the 
contrary, even by high authority, must simply be re- 
garded as misunderstood or erroneous, and those who 
have been killed by lightning have certainly not yielded 
to any insignificant quantity of the discharge. Should 
such a combination of conditions occur as would cause 
a large part of a powerful electric current to pass 
into the body of a fireman holding a hose it would, of 
course, kill him; but the fulfilling of such conditions 
is as improbable as would be those which would cause 
him to be struck by lightning, which also might follow 
down a stream of water. 

“In this connection it must not be forgotten that 
whenever a wire breaks the current in it is by that 
act annihilated, and that this is at once known at the 
central station by the extinction of the pilot-light, 
which is the signal for the immediate stoppage of the 
machine, so that the idea of currents in broken wires 
is purely a figment of the imagination as far as are 
light circuits are concerned. In the low-tension under- 
ground system, however, conductors are so connected 
that a single rupture on a distributing branch of a 
circuit does not destroy or cut off the supply, which is 
simply diverted to another channel. 

“If it is considered that the interests of the citizens 
of New York can be served by the abolition of all 
electric lights using overhead wires for the sake of 
the architectural beauties they now deface, such a 
result is no doubt attainable; but it must not be 
forgotten that this means the loss of almost all public 
lights, as these, whether on lamp-posts or in or opposite 
store windows, are as a rule supplied from central 
stations, and also that this remedy leaves the xsthetic 
problem where it now stands in reference to the equally 
offensive telegraph and telephone wires. The one 
practical and efficient final remedy is an inclusive 
subway system for all kinds of conductors—steam, 
water, gas, &¢., as well as electricity.” 


SIR WILLIAM THOMSON’S DYNAMO- 
ELECTRIC MACHINE. 


Sirk WILLIAM THOMSON has recently patented an 
improved form of dynamo which possesses several 
features of novelty. The armature of the new machine 
consists of radial bars of copper, disposed like the 
spokes of a wheel about an axis which may be either 
horizontal or vertical. These radial bars are metalli- 
cally connected at their outer ends by a copper band, 
forming the periphery as it were of the wheel, and 
throughout their length they are insulated from each 
other, their inner ends being metallically connected 
each to properly insulated commutator bars. 

One form of the improved machine, having the axis 
of rotation of the armature vertical, is shown by figs. 
1, 2, and 3. Fig. 1 is a section through the axis and 
perpendicular to the paper in the view given in fig. 3, 
which is a front elevation of the apparatus. Fig. 2 is 
in part a horizontal section and in part a plan of the 
armature perpendicular to the axis of its rotation. 

The armature is composed of 192 radial bars, making 
with the insulation between each a solid wheel or disc of 
about 120 centimetres diameter. The form and dimen- 
sions of the radial bar adapted to this construction of 
armature, is shown by the parts marked a in figs. 1 
and 2; the dimensions in the plane of the paper, as in 
fig. 2, are such that when the bars are laid side by side, 
as there illustrated, with insulating material of an uni- 
form thickness of 0:1 millimetre between each bar, 
they form a solid wheel or disc having a thickened 
central portion or boss with a hole through it. The 
dimensions of the radial bars of the armature in the 
plane of the paper, as in fig. 1, are such, that the 
sectional area of each radial bar in a plane perpen- 
dicular to its length is constant for each point of the 
length ; that is to say, that as each bar decreases in 
thickness towards the axis of the armature, it increases 
in width. Thus, the conductivity of the radial bar is 
not reduced by the wedge-like form as shown in fig. 2, 
but is maintained at the value obtainable from the 
cross section of the bar, at the end next to the peri- 
phery of the dise. An annular projection, 2, on the 
shaft, c, supports a gun metal casting, /, which forms a 
seat for the disc-armature ; whilst a rim projecting 
downwards from it constitutes the belt pulley for com- 
municating rotation to the armature. A screw on the 
shaft, c, with a long screw-nut, d, serves by means of 
the coller, e, to press the disc-armature firmly against 
its seat, 7, and thus secures the condition that the shaft, 
c, disc-armature, a, and seat, f, rotate as one body. 

The edge of this disc-armature, a, consists of a 
copper ring or hoop, in metallic connection with each 
of the radial bars constituting the armature. The 
ends of the radial bars are each secured in metallic 
connection to this ring or hoop, say by means of screw 
pins or soldering, or by a web projecting inwards 
from the inside of the copper ring or hoop and fitting 
into a narrow deep groove formed in the centre of the 
periphery of the disc-armature. The commutator 
brushes (not shown in the figs.) are carried by a frame- 
work capable of rotation round the axis, in such a manner 
that the portions of their surface making contact with 
the radial bars, are diametrically opposite to each 
other with reference to the disc. The brush frame is 
capable of a motion about the axis of rotation of the 
armature, so as to permit the “lead” of the brushes to 
be adjusted to the proper amount. 

The commutating surface is of a cylindrical form, 
coaxial with the axis of rotation of the disc-armature, 
as follows :—a slip of copper or of any other metal 
of good conductivity, say for example, 20 centi- 
metres long by about 2°54 centimetres broad, which 
the inventor terms a “commutator bar,” is secured in 
metallic connection with each radial bar of the arma- 
ture in such a position that when the armature is con- 
strueted, and an insulating material of about (1 
millimetre is placed between each commutator bar, 
the commutator bars with their insulation form a 
hollow cylinder surrounding the aperture in the disc- 
armature, through which the shaft, ¢, passes, at a 


ow ae wa est 


fre 
su 
mi 
an 
ne 
for 
ple 
m¢ 
the 
fig 
the 
iro 
ber 
me 
ma 
suc 
rin 
tio; 
Th 
of | 
one 
iro: 
un 
ele 
par 
fac 
ject 


THE TELEGRAPHIC JOURNAL AND 


JANUARY 5, 1884.] 


ELECTRICAL REVIEW. 7 


distance, in this machine, of about 5 centimetres 
between the axis of rotation and the inner surface of 
the cylinder. These commutator bars are shown in 
figs. 1, 2, and 3, at g ; a washer, h, fastened to the nut, 
d, serves to secure the upper ends of the commutator 
bars, while insulating material of the requisite thick- 
ness prevents contact between them and either the 
washer, or nut, d, or collar, ¢. A rectangular recess 
about one half centimetre deep by 5 centimetres wide is 
cut on the lower end of the outer surface of the com- 
mutator cylinder, and in it is placed a gun-metal ring, 
i (insulated from the commutator bars and from the 
disc-armature), about 5 centimetres wide and 1 cen- 
timetre thick. This ring, shown in section at ¢, fig. 1, 
has a screw thread formed on its outer surface and is 
cut at one point of its circumference, and sprung into 
position, or may be put on in two halves. A heavy 
gun-metal ring, 7, is screwed down on the ring, 7, thus 
securing the commutator bars against centrifugal 
force. By means of a projection on the under surface 
of the ring, 7, which fits into a similar recess on the 
upper surface of the disc-armature, together with a 
similar projection on the surface of the gun-metal 
seat, f, and a recess on the underside of the disc- 
armature, the necessary resisting force is provided to 
counteract the centrifugal force or tendency of the 
radial bars to fly out by virtue of the rapid rotation of 
the disc-armature. The disc-armature is insulated 


cut in each end of the core, 7. The two blocks, 0, are 
then placed in the recesses cut for them in the core, k; . 
the upper core, /, is placed so that the recesses in it 
engage with the projections on the blocks, 0, and 
thus the upper core, /, rests upon the lower core, 
k, by means of the blocks, 0, so that an uniform 
space is left between the iron faces of the cores 
for the magnetic field in which the disc-armature, 
a, moves. The bolts securing the blocks, o, to the 
frame, ™, only prevent the electro-magnets taking any 
rotation round a vertical axis in respect to the whole 
framework, p, and m, and do not support any portion 
of the weight of the upper electro-magnet. The iron 
strap, 7, prevents any movement of the upper core, /, 
round a horizontal axis through the points of support 
in the blocks, 0. Pole pieces, 7, are placed on the ends 
of the iron cores, /, and 7, and are made moveable. 
The shaft, c, carrying the disc-armature with com- ~ 
mutator bars, rotates about a vertical axis, within two 
bearings fixed on the frame, i, in such a position, that 
the thin part of the dise passes easily through the space 
between the poles of the two electro-magnets, /, and /. 
On account of the high rate of speed at which the 
disc-armature moves, an effective method for lubricating 
the bearings is necessary. Figs. 1 and 3 show the 
arrangement adopted by the inventor for the purpose. 
For the foot-step bearing a cylindrical cavity is pre- 
pared in the casting, ¢, into which is fitted a bush, v, 


Fie. 1. Fig. 2. 


from the ring, j, the shaft, c, and the seat, /, by a 
sufficient thickness of insulating material. 

The current in the machine is induced by the 
motion of the radial bars constituting the disc- 
armature ; across the lines of force of permanent mag- 
nets or electro-magnets, so placed as to give fields of 
foree with lines approximately perpendicular to the 
plane in which the radial bars of the disc-armature 
move, 

When electro-magnets are used, the inventor prefers 
the form shown by the parts marked /, /, and 7, in 
figs. 1 and 3. The electro-magnets are two in number, 
the core of each being formed of a round bar of soft 
iron, of, say for example, 20 centimetres diameter, 
bent to the form of a semicircle of about 60 centi- 
metres radius on the outer surface. The two electro- 
magnets are supported by means of a frame work, in 
such a position as together to form as it were a large 
ting supported vertically, and cut in two by intersec- 
tions in a horizontal plane passing through its centre. 
This arrangement is shown in figs. 1 and 3. The cores 
of the magnets are represented at k, and/. The lower 
one, & is secured to the framework, m, by a wrought 
iron strap, n, and by means of a projection from the 
underside of this strap, the whole weight of the lower 
electro-magnet is borne on a solid iron block forming 
part of the frame, m. A recess is cut in the outer sur- 
face of each end of the core, /, to receive part of a pro- 
Jection on the gunmetal, block, 0, and a similar recess is 


Fia. 3. 


of gunmetal or other suitable material. In the bottom 
of the cavity are placed loosely, three hard steel rings 
forming astep for the shaft, c, the lower end of which 
is slightly convex, and has fitted in its centre a hard 
steel cylindrical plug, say for example about 2°5 centi- 
metres long, and 2°5 centimeters diameter. Two holes 
are bored from the outside into the bottom of the 
cavity ; one of them fitted with a screwed plug, being 
used for running off the grit, which is effected by 
flushing the bearing with oil; in the other hole is 
fixed one end of the siphon tube, v. The casting, 4 
forming the socket for the bearing, is widened out at 
the top and surrounds a part of the shaft, c, on which 
there is a sharp edged annular projection, w, designed 
to prevent oil from creeping up theshaft,c. The lubri- 
cation is effected by pouring the supply of oil or other 
lubricant into the vertical limb of the siphon, v, and 
keeping the free level in that tube at or near to a cer- 
tain mark, when the hydrostatic pressure will ensure 
the same height of free level in the bearing; hence 
by properly placing the mark on the vertical limb of 
the tube, v, the lubrication of the footstep bearing is 
perfectly secured. The only risk of leakage and con- 
sequent fall of free level, is from the flushing hole 
filled by the screw pin, or by the attachment of the 
siphon, v, both of which may be made practically oil 
tight. 

For the upper hearing the arrangement shown in fig. 
1, is adopted, in which the part marked ~ is a cast iron 
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bearing, fixed to the frame, m, and having fitted in it 
the bush, y, of gun metal or other suitable material. 
Surrounding the upper end of the bush, y, there is an 
enlarged annular cavity, the sides of which are curved 
inwards. To the washer, h, there is fixed an annular 
oil vessel, z, surrounding the shaft and with its sides 
also curved inwards, but leaving sufficient space 
between them and the bearing to clear the oil tube, a’. 

The tube, a, is a piece of brass or copper tube fixed 
to the cast iron bearing, and acting as a Pitot scoop. 
Its lower part is bent in under the curved side of the 
oil vessel, z, and the opening at this end is in a posi- 
tion as near as possible to the wall of the oil vessel at 
its widest part, and facing in the direction opposed to 
the direction of rotation of the oil vessel. The upper 
end of the tube, a, is bent over into the cavity in the 
top of the bearing. Oil draining from the bush, y, is 
retained by the oil vessel, z, where in consequence of 
the rotation of the vessel, it rests with its free surface 
approximately a vertical cylinder and is scooped up the 
oil tube, a@', and forced through it into the cavity above 
the bush. There is thus provided a continual circula- 
tion of oil between the bearing surfaces. A diaphragm 
across the centre of the upper cavity, prevents the oil 
in it at'any time from taking any considerable rotary 
motion, such as it might acquire from the upper end of 
the rotating shaft which forms part of the bottom of 
the oil cavity. 

The frame work, 7, supporting the electro-magnets 
and the rotating disc-armature is stiffened by two 
triangular brackets, », fig. 1, secured by screw bolts, J', 
that is to say, one bracket to each of the vertical sides. 
The machine is supported on four wheels, c!, placed as 
shown in figs. 1 and 3. Rectangular grooves on the 
surfaces of these wheels, engage in rails placed on 
inclined planes or on inclined bearing surfaces, such 
as the inclined faces of wedges, resting with their other 
faces on a horizontal floor ; this arrangement is used 
for tightening the belt through the gravitation force 
of the machine itself when so placed. When it is 
not convenient to use inclined planes, the belt may 
otherwise be tightened by a horizontal force applied by 
a spring or by a rope passing over a pulley and stretch- 
ed by a weight. 


NOTES. 


Electric Lighting. — During last week a practical 
application of electricity to domestic lighting was 
made at Culcheth Hall, Bowdon, Cheshire, the resi- 
dence of Mr. Ellis Lever. In the grounds there were 
six arc lamps, invented by Mr. Charles Lever (a son of 
the owner), four lights being placed at the gates and two 
at each entrance to the hall. Inside, the picture gallery 
was lighted by Swan’s incandescence lamps, and the 
light was carried from the picture gallery into other 
parts of the house by means of properly insulated wires 
trained along brackets resembling the ordinary ones 
used for gas. The six are lamps were each of 2,000 
candle power, and were suspended on poles 30 feet high. 
There were sixty 20-candle power Swan lamps used— 
forty-five in the ball room and fifteen in the supper 
room. The power was derived from a Marshall’s 4-horse 
engine, a Burgin dynamo and an improved Gramme 
generator. 


Lighting by electricity has just been tried at the 
works of Messrs. Pollitt and Wigzell, engineers, of 
Sowerby Bridge. One Crompton-Burgin machine 
and five arc lamps have been fixed. The latter 
are placed as follows: three in the foundry, and 
one each in the erecting and heavy tool shop res- 
pectively. These latter were intended only to serve as 
a general light, but they are so powerful and burn so 
steadily that they do away with a considerable number 
of gas lights, although placed at a great height and 
over travelling cranes. The lamps require a current of 
from 20 to 22 amperes, and are equal to, say, 4,000 to 
5,000 candle power each. 


On the evenings of Thursday, Friday, and Saturday 
last week, a grand conversazione took place under the 
auspices of the Perthshire Society of Natural Science, 
on the occasion of the opening of the society’s museum 
to the public, Professor Geikie, of Edinburgh Univer- 
sity, presiding. The museum was lighted by means of 
Swan’s incandescence lamps, as was also the lobby lead- 
ing to the same. There was likewise one of Siemens’s 
arc lamps placed at the corner of Canal and Tay Streets, 
the power of which was equal to 3,000 candles, and 
as such lamps have never been seen in the city 
before, they were a source of attraction to large 
numbers of people. The whole was supplied by 
the Northern Electric Light Company, of Dundee. 
In one of the halls was a table on which was displayed 
a number of different kinds of arc and incandescence 
lamps—one of the incandescence being of 1-candle 
power, and actuated by means of an ordinary bichromate 
battery—in addition to electric motors, pumps, &c. 
These were under the superintendence of Mr. 0. 
Loving, manager of the above company, who also had 
charge of the electric lighting installation. Every- 
thing was carried out without the slightest hitch ; and, 
to quote the words of the Perthshire Advertiser, gave 
“the utmost satisfaction to all.” 


We understand that electric lighting is being exten- 
sively introduced into Halifax. Twenty-six Hochhausen 
are lamps are distributed among eleven shops in the 
principal parts of the town. The lamps are each of 
2,000 nominal candle power, and are run from a Hoch- 
hausen dynamo machine stationed at Messrs. Edmunds 
and Co.’s works ; the whole circuit being over a mile 
in length. Both the consumers and the general public 
are delighted with the installation, which is very com- 
plete. Besides this, a portion of the works of Messrs. 
J. and J. Baldwin, of Clark Bridge Mills, in that town, 
has for some time past been most successfully lighted 
with five Hochhausen arc lamps and ninety-six incan- 
descence lamps. Both these installations have been 
carried out by Mr. Henry Edmunds, of 2, Victoria 
Mansions, Westminster, London, 8.W., who exhibited 
the Hochhausen system at the Fisheries Exhibition, 
South Kensington, and to whom a diploma of honour 
has been awarded. 

At the last meeting of the Paris Geographical 
Society, M. Alphonse Milne-Edwards gave an interest- 
ing account of the scientific results achieved by the 
vessel Zalisman, which has just returned from a 
voyage along the African coast. The French Admiralty 
had provided the Talisman with everything required 
for deep-sea soundings. The cables supplied for 
raising the dredges from the bottom of the sea were of 
steel, and tested to bear a pressure of nearly five tons. 
Four auxiliary engines had been provided for the 
supply of electric light, for dredging, and for sounding, 
and this enabled the crew of the Talisman to let their 
nets down to a great depth and to secure animals of 
immense size. 


Last week an instructive lecture was delivered at 
Sunderland on “Lighthouse and Coast Lighting,” by 
Mr. B. Morton, Lighthouse Superintendent. Starting 
with the mode of lighting the first lighthouse built in 
this country—viz., that built by the Romans at Dover 
—the lecturer stated that from the establishment of 
lighthouses till late in the last century, the illumi- 
nants were generally wood or coal fires. Up till about 
12 or 13 years ago, or a few years after the electric 
light had been introduced into the lighthouse service, 
the maximum power of a first order four-wick lamp 
was 240 candles, and he was glad to say the electric 
light had had as satisfactory a result in stirring up the 
question of lighthouse illuminants with a view to ob- 
taining the best possible results from oil and gas as it 
had had in the lighting world generally, because the 
improved burners which we now. possessed in our 
streets and homes were the direct outcome of the elec- 
trie light coming to the front. The gas companies 
and the general public had profited immensely by this 
formidable rival. Although the power of the electric 
lamp at Souter Point was much less than that at 
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Lizard Point, yet, owing to that at Souter Point being 
revolving, the power of the beam was about twice that 
of the Lizard. The first light in Smeaton’s Eddystone 
lighthouse consisted of 24 tallow candles, weighing 
about six ounces each, while the actual power of the 
present light was 184 times that of Smeaton’s light. 
The light as seen by the mariner, assisted by the 
optical apparatus, was equal to about 150,000 candles, 
or 1,900 times the original power of Smeaton’s lamp. 
The Trinity House was about to erect an electric 
light on St. Catherine’s Point, produced by De Meriten’s 
dynamos, which would give a light equal to 30,000 
candles when one machine only was at work. 


Messrs. Walter Scott & Co., the contractors for the 
new docks at Silloth, Cumberland, have recently 
adopted the electric light to enable the work to be carried 
on in the night as well as during the daytime. After con- 
sultation with Messsrs. J. H. Holmes & Co., electric light 
engineers, Newcastle-on-Tyne, it was decided to make 
use of a few powerful arc lamps in preference to a 
a large number of smaller ones, and the result fully 
justifies the course that was adopted. The dock is now 
most brilliantly lighted by means of two arc lamps of 
6,000 candle-power each, suspended in square lanterns, 
with reflectors on poles, at a considerable elevation 
above the bottom of the dock. Each lamp is supplied 
with a current from a separate dynamo of Siemens’ 
type, both machines being driven direct from the fly- 
wheels of a portable engine, which is used during the 
daytime for working a circular saw. The economy in 
working expenses and the entire freedom from danger, 
point to this system being preferable to any other for 
work of this kind, and the illumination obtained 
enables the work of excavating and the laying of 
masonry to be carried on with the same ease as during 
the daytime. This installation has been rapidly carried 
out by Messrs. Holmes. ; 


Telephonic.—Telephonic communication is being 
made between the turret on the Admiralty Pier, Dover, 
and the Western Heights and Castle and other military 
positions on shore. The object of this is, that in case 
of actual warfare the working of the guns may be 
directed from a more elevated position ; also that easy 
communication may be secured. 


The Mersey Tunnel and Telephonic Facilities——The 
advantages of the tunnel underneath the River Mersey, 
between Liverpool and Birkenhead, which, it is anti- 
cipated, will be opened in a few weeks, cannot be esti- 
mated too highly. At present, the telegraph lines con- 
necting Liverpool with Birkenhead run via Runcorn, 
while there is no intercourse by telephone. With the 
completion of the drainage heading, these inconveni- 
ences and wants will be remedied ; the cables or wires 
will run direct under the Mersey, and bring the two 
banks into immediate connection with eaeh other. 


Telegraphy in Tonquin.—The Paris Temps of the 
28th ult. stated that the Viceroy at Canton had been 
treating with an English company for the laying of a 
telegraph line, which would follow the course of the 
Sekiang and terminate at Nan Ning and Seming. 


Cables for Cochin China and Tonquin.—A Reuter’s 
telegram from Paris, dated Dec. 29th, states that the 
French Minister of Posts and Telegraphs, has ordered 
3,800 métres of submarine telegraph cable to be for- 
warded to Toulon, of which 2,000 métres are intended 
for Cochin China, and 1,800 for Tonquin. The cables 
will be dispatched from,Toulon by the first transport 
leaving next month. 


New Cable Company.—The New York Electrical 
Review says that :—“ The Mackay-Bennett Cable Com- 
pany was incorporated on the 12th inst. at the 
Secretary of State’s office, under the name of the Com- 
mercial Cable Company. The certificate of incorpora- 
tion gives the general route of the lines and the points 
to be connected therewith, to be from New York City ; 
by one or more routes, to a point on the sea at or near 


Cape Ann, and thence through the New England 
States, Canada and New Brunswick, or through such 
countries as may be found convenient, to a point at or 
near Dover Bay, in the Province of Nova Scotia, and 
also by direct lines from New York to Canada, and 
thence to Dover Bay, and in both cases there to connect 
with one or more of the submarine cables of this com- 
pany ; also, from some eligible and convenient point 
on the Atlantic coast near Cape Ann, by submarine 
cables, one or more, as may be found necessary, to 
Ireland, England, France, Belgium and Spain, or to 
any one or more of said countries, with intermediate 
stations, if required, at all or any of the islands in the 
Atlantic Ocean ; also, a land line or lines from a point 
on the coast of France at or near Havre to the city of 
Paris ; also, a line or lines from New York city through 
the seaboard of Atlantic and Gulf States of the United 
States, and from any one or more of said States by 
submarine cable or cables to all or any of the West 
Indian or other islands in the Atlantic Ocean, and to 
the mainland of South America at such places as may 
be selected for this purpose, with offices, if required, 
for the transaction of business at all intermediate 
points and places ; also, a line or lines from New York 
City through the United States to one or more points 
in the Republic of Mexico, and by another line or lines 
to one or more places in California and Oregon, or 
either of them, and also from one or more points on 
the Pacific coast to Japan, China and Australia, with 
intermediate stations. The company, under the Acts 
of Congress, assumes to itself the right to construct, 
maintain, and operate the lines of telegraph through 
and over any portion of the public domain of the 
United States. The company likewise claims the 
right to use all its lines as telephone lines, and to 
become the owners or lessees of all or any patents for 
inventions connected with telegraphy or telephony. 
The capital stock is $4,000,000, divided in $40,000 
shares of $100, with power to increase said capital stock 
from time to time, and by such amounts as may be 
necessary to represent the cost of building and con- 
structing the lines. The shareholders are John W. 
Mackay, Virginia, Nev., 20,000 shares ; Isaac Bell, Jr., 
Newport. R,I., 10,000 shares ; Hector De Castro, New 
po City, 5,000 ; and David R. Davidson, Brooklyn, 
000. 


The Marseilles-Algiers Cables.—The three submarine 
cables which connect Marseilles with Algiers, says La 
Lumiére Electrique, have become insufficient to meet 
the continual increase of message work. In order to 
augment the working capacity of the cables, the direc- 
tor of the central office in Marseilles has proposed to 
the Ministry of Posts and Telegraphs to replace the 
ordinary hand transmission, by a mechanical trans- 
mission on the Wheatstone system, in combination with 
the Siphon recorder. Experiments have been made 
between France and Algiers, and their success has 
fully confirmed previous trials. Forty-eight words per 
minute have been obtained, and the average number 
of messages per hour has risen from 30 to 90. The 
result of this new improvement will be the lowering 
of the rate to 5 centimes per word for all messages 
between France and Algiers. 


Submarine Cables.—According to the Berlin official 
Post-office journal, the revised draft of the inter- 
national treaty for the protection of submarine telegraph 
cables, which resulted from the Conference on the subject 
at Paris last October, has now been laid before all the 
Powers concerned, who will have to accept or reject it 
within three months. The final protocol was signed by 
England, France, Italy,Germany, Austria, Russia, Spain, 
Belgium, Sweden, Denmark, Turkey, Servia, Roumania, 
the United States of North America and of Columbia, 
the Argentine Republic, Brazil, Canada, China, Costa 
Rica, the Dominican Republic, Greece, British India, 
Japan, Mexico, Nicaragua, Holland, Persia, Portugal, 
San Salvador, and Uruguay. To the draft treaty, which 
includes 16 articles, are appended certain “ wishes” of 
the conference for a common understanding as to the 
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punishment and extradition of those who injure or 
destroy cables, as to the signals to be employed by 
vessels in laying or repairing lines, and as to the 
formation of a buoy and beacon code of the direction, 
&c., of submarine wires. 


Telegraph and Post Office Revenue, 1883,—A state- 
ment has been issued from the Treasury, showing the 
gross produce of the revenue of the United Kingdom, 
for the four quarters of the year just ended, compared 
with the corresponding periods of the preceding year, 
and from this we extract the following :—Telegraph 
Service: quarter ended March 31, 1883, £395,000 ; 
March 31, 1882, £375,000; June 30, 1883, £435,000 ; 
June 30, 1882, £410,000 ; September 30, 1883, £485,000 ; 
September 30, 1882, £475,000; December 31, 1883, 
£435,000 ; December 31, 1882, £430,000; total for the 
year ended December 31, 1883, £1,750,000 ; total for 
the year ended December 31, 1882; £1,690,000; being 
an increase for the year just concluded of £60,000. 
The Post Office revenue for the year ended December 
31, 1883, was £7,450,000, against £7,160,000, for the 
previous year; an increase of £290,000. 


The Eastern Telegraph Company, Limited.—This 
company notifies the opening of telegraphic communi- 
cation with the Canary Islands, the rate from Great 
Britain being 1s. 5d. per word. . 


The Direct Spanish Telegraph Company, Limited, 
—The manager states that telegraphic communication 
is now open between Cadiz and the Canary Islands. 
The rate from the United Kingdom to the Islands of 
— Palma, and Grand Canary is Is. 5d. per 
word. 


The London and China Telegraph Company.—This . 


company has published its annual time table of mails 
to and from the far East, showing the arrivals, depar- 
tures, and due dates of the English mail steamers vid 
Brindisi and Alexandria, and the French mail steamers 
vid Marseilles and Port Said for the current year. 


The late Sir William Siemens.—The Prince of Wales, 
as President of the Society of Arts, has transmitted to 
Lady Siemens, the resolution passed after the death of 
Sir William Siemens, by the Council of that Society, 
and in doing so has expressed his own appreciation of 
Sir William Siemens’s labours. 


Society of Arts,—The secretary has issued a list of the 
arrangements for meetings for the present season, from 
which we learn that papers are to be read by Mr. A. 
Reckenzaun on “Electric Launches ;’ Mr. W. H. 
Preece, F.R.S., on “ The Progress of Electric Lighting ;” 
and Professor Fleeming Jenkin, F.R.S., on “ Telpher- 
age.’ 


Birkbeck Literary and Scientific Institution —The 
classes in experimental physics, including light, heat and 
sound, magnetism, and electricity, are now being held, 
as usual, at the Chancery Lane Institution. on Friday 
evenings. They are conducted by Mr. William J. 
Wilson, F.C.S., M.S.T.E. 


Royal Institution of Great Britain—A list of 
probable arrangements has been issued by this insti- 
tution, wherein Professor D. E. Hughes, F.R.S., M.R.1., 
is announced to lecture, on February 29th, on the 
“Theory of Magnetism.” On Thursdays, February 
28th, March 6th, 13th, 20th, 27th, and April 3rd, Pro- 
fessor Tyndall, D.C.L., F.R.S., M.R.1., will lecture on 
“The Older Electricity—its Phenomena and Investi- 
gators.” 


The Society of Telegraph Engineers and Electricians. 
—By permission of the President and Council of the Insti- 
tution of Civil Engineers, the above society will meet 
at the Institution, 25 Great George Street, Westminster, 
on Thursday evenings as follows: Jan. 10th and 31st ; 
Feb. 14th and 28th ; March 13th and 27th ; April 24th ; 
May 8th and 22nd ; Nov, 13th and 27th ; and Dee. 11th, 
when the annual general meeting will be held. The 


President, Professor W. G. Adams, F.R.S., will preside 
at the first meeting, on the 10th inst., and will deliver 
his inaugural address. 


The late Vienna Electrical Exhibition—The late 
Vienna Electrical Exhibition, although a great scien- 
tific success, proved, it is said, very unremunerative, 
there being a deficit of £6,000, 


Legal,—In the Court of Session, Edinburgh, on the 22nd 
ultimo, Lord McLaren gave judgment in an action insti- 
tuted by Benjamin Pryor Stockman, civil engineer, Poet's 
Corner, London, against William Campbell, Muir of 
Inistrynich, Argyllshire, and concluding for payment of 
£319 odd. Inthe month of November, 1881, the pursuer 
entered into a contract with the defender to fit up 
Inistrynich House with the electric light. The work 
was completed but did not turn out successful, and the 
defender refused payment, on the grounds that the 
work had been inefficiently executed, and that the ac- 
count was not in conformity wtih contract. His Lord- 
ship, on the grounds that the pursuer was not responsible 
for the deficiency in the apparatus, and that the form in 
which the account was rendered did not much matter 
has given decree for the sum sued for, and found the 
defender liable in expenses. 


Hudswell, Clarke and Company,—A diploma of 
honour has been awarded this company by H.M. Com- 
missioners, upon the recommendation of the Inter- 
national Jurors, for the wrought iron pulleys (Rodgers’ 
patent) used for driving the whole of the electric light 
machinery at the recent International Fisheries Exhi- 
bition. 


The Electric Carbon Storage and Apparatus Manu- 
facturing Company, Scotland, Limited,—At the sale 
of the machinery, plant, and stock, of the above 
company, which took place on the 20th ultimo, the 
machinery fetcl.ed good prices, but the electrical por- 
tion realized only moderate, and in some cases absurdly 
low, prices. The total reached rather over £2,200, The 
Official Liquidator hopes to declare the first dividend 
early this month. 


Edison and Swan United Electric Light Company, 
—Application is to be made for a Provisional Order 
from the Board of Trade to transfer to this company 
the powers of the Edison Electric Light Company, 
Limited, and the Swan United Electric Light Com- 
pany, Limited, under the Orders relating to the St. 
James’s and St. Martin’s, Strand, Hanover Square, 
South Kensington, and Victoria, Districts, and the Acts 
confirming these Orders. Application will also be 
made to provide for the exclusion of portions of the 
area of supply, the dissolution, incorporation, and 
amalgamation of the two companies. 


Electrical Shares.—There were no shares of elec- 
trical companies, for sale, at the auction conducted by 
the Stock and Share Auction and Advance Company 
on Thursday last. 


The New Patents Act.—Mr. H. Reader Lack, who 
was Clerk to the Commissioners of Patents and 
Registrar of Designs and Trade Marks, has been 
appointed Comptroller-General of Patents, Designs and 
Trade Marks, under the New Patents Act, which came 
into operation on the Ist inst. 


The Utilisation of Electricity. —The National 
Museum at Washington is one of the best examples in 
the United States of the practical application of elec- 
tricity. In so large a building it was found advisable to 
take advantage of the best means of communication, the 
first being its system of telephones and call-bells, by 
which those in any room can communicate with every 
room in the building. Twenty-six telephones are con- 
nected by a local telephone exchange, which in turn is 
connected with the main telephone office of the city. 
The result is that but three messengers are needed in 
this vast establishment. The photographic laboratory 
is independent of the sun, owing to the electric light 
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there used. If one of the 850 windows or 230 doors is 
opened, a bell rings, and an electric annunciator shows 
to an attendant at the main office which window or 
door it is. This system is soon to be applied to every 
case of specimens. The watchmen at night, also, are 
kept to their posts by hourly releasing an electric 
current at certain stations, which pierces a dial and 
records their visits. The sixteen clock dials are like- 
wise run by electric currents. 


The Calibration of Galvanometers.—‘* The calibra- 
tion of galvanometers,” says M. E. Ducretet in Comptes 
Rendus, “ ought to be verified frequently, on account of 
the variations of the magnetic field, due principally to 
the variations of the directing magnet of the galva- 
nometer. The magnetic intensity of this directing 
magnet should be sufficiently great to render external 
variations of little moment; they must nevertheless be 
taken into account, as they destroy the value of the 
calibration and lead to serious errors. It is therefore 
necessary to test it frequently. In order to facilitate 
this calibration and its verification, I transform the 
directing magnet into a kind of electro-magnet en- 
circling it with coils of wire of a certain resistance. 
In order to magnetise this bar of steel, we send through 
the coils, during a given time, the current of several 
‘Daniells’ of large surface. The resistance of the coils 
being high, the battery is not polarised. Every time we 
wish to verify the calibration, we bring the magnetised 
bar to its original strength, sending into it the same 
current during the same time. It was in this manner 
that I arranged the directing magnet of my dead-beat 
universal galvanometer. This method can be applied 
to all galvanometers furnished with a directing mag- 
net. A bar of soft iron furnished with similar coils 
might be substituted for the bar of steel; the current 
being kept on during the testing, and broken at the 
conclusion of the observation. - 


On a New Theorem in Dynamic Electricity. —Given 
any system whatever of connected linear conductors 
containing any electric forces whatever, E,,E, .... 
distributed in any manner whatever, we consider two 
points, A and A’, belonging to the system and possess- 
ing for the present the potentials, V and v’. If we 
connect the points,.A and A’, of a wire, A, B, A’, of the 
resistance, 7, not containing any electromotive force, 
the potentials of the points, A and A’, assume values 
different from V and Vv’, but the current, 7, which 
circulates in the wire, is given by the formula 
{= . + >in which R represents the resistance of 
the original system, measured between the points, A 
and A’, considered as electrodes. 

Thus, Ohm’s formula is applicable not merely to 
simple electromotive circuits presenting well-defined 
poles, like a battery or a constant-current machine, but 
to any network whatever of conductors, which may 
hence be considered as an electro-motor with arbitrary 
poles, the electromotive force of which is, in each case, 
equal to the difference of the potentials pre-existing 
at the two points chosen for poles. 

This rule, which hitherto does not seem to have been 

pointed out, is very useful in certain theoretical calcu- 
lations. Practically, it enables us to ascertain imme- 
diately, by means of two data easily obtained by 
experiment, the intensity of the current which will 
traverse a branch to be joined on to any network of 
conductors, without it being necessary to enter other- 
wise into the constitution of this net. 
_ To demonstrate the theorem, let us suppose that we 
introduce into the conductor, A, B, A’, an electromotive 
foree, — E, equal and opposite to the difference of 
potential v—v’. It is clear that no current will 
traverse the conductor, A, B, A’. Thus the system of 
electromotive forces, — E, E,, E, E,, gives 
rise to a distribution of currents among which that 
traversing the conductor, A, B, A’, is null. 

Suppose now, we introduce into this same con- 
ductor, conjointly with the former, a second electro- 


motive force, + E, equal to the difference of potential, 
vV — v’, and in the same direction. In virtue of the 
principle of the independence of simultaneous electro- 
motive forces, the force, + E, gives rise to a new 
distribution of currents, which is simply superposed 
upon the former. Among these new currents that 
which traverses the conductor, A, B, A’, is precisely 
the sought-for current, 7, since the effects of the forces, 
+ E and — E, equal and opposite, annul each 
other. The current, 7, being due to the single force. 
+ E = V—V’,the seat of which is in the branch, 7, 
we may, calling R a certain resistance, write, according 
r+R 
fication of the quantity, R, appears immediately ; it is 
the resistance of a wire which may replace, between 
the points, A and A’, the original network of con- 
ductors without the peculiar yield of a constant source 
of electricity existing in the branch, 7, being modified. 
The quantity, R, has then a precise physical meaning, 
and we may call it the reslstance of the original net 
measured between the points, A and A’, considered as 
electrodes. The announcement of the theorem results 


to Ohm’s formula, 7 = Moreover, the signi- 


directly from this definition —Comptes Rendus. 


A Simple Method of Examining the Thermo-Actino, 
and Piezo-Electricity of Crystals,—By A. Kundt.—The 
author has discovered a method which, in point of 
simplicity and convenience, leaves nothing to be de- 
sired. At the moment when the electric distribution 
effected in a crystal by change of temperature, or by 
pressure, has to be determined, it is dusted over with 
a mixture of sulphur and red lead, which is sifted 
through a cotton sieve with fine meshes. In this pro- 
cess the sulphur becomes electro-negative and the red 
lead positive, and, as in Lichtenberg’s figures, the 
negative sulphur deposits itself on those parts of the 
surface of the crystal which are positive, whilst the 
red lead attaches itself to the negative portions. The 
arrangement of the two powders gives a distinct repre- 
sentation of the electrical arrangement on the surface. 
Sulphur cannot be used at temperatures exceeding 
117 degrees C. ; in its place very finely divided silicic 
acid must be taken. The operation of dusting the 
crystals should be performed under a hood with a 
strong lateral draught.— Wiedemann’s Annalen. 


OFFICIAL RETURNS OF ELECTRIC 
COMPANIES. 


Brush Midland Electric Light and Power Company, 
Limited,—An agreement, dated 12th inst., has been 
entered into by this company with Mr. Henry Russell 
Evans, of Newport, Monmouth, for the allotment to the 
latter of 800 shares in the company, with £2 10s. 
per share credited as paid up, in lieu of the 400 fully 
paid shares due to him under the purchase agreement. 


Stuart Electric Light and Power Company, Limited, 
—The annual return of this company, made up to the 
20th ult., was filed on the 3lst ult. The nominal 
capital of £600,000, in £2 shares, which has been 
fully subscribed for and paid up, the shares being held 
by 17 members. Registered Office, 22, Mansion House 
Chambers, 11, Queen Victoria Street. 


Bull's Power Company, Limited.—The Registered 
Office of this company is removed to 1, Hackins Hey, 
Liverpool. 

Eastern Electric Light and Power Company, Li- 
mited,—The annual return of this company, made up 
to the 14th ult., was filed on the 31st ult. The nominal 
capital is £250,000, in 50,000 shares of £5 each. 
29,900 shares have been taken up and the full amount 
has been called thereon. The calls paid (including 
£400 received on forfeited shares) amount to 
£148,820 10s.; the calls unpaid (including £100 
unpaid on forfeited shares) amount to £1,179 10s. 
The paid up capital of the company is £25,775 10s. in 
excess of the amount recorded in last year’s return. 
Registered Office 19, Great Winchester Street. 
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Spanish National Submarine Telegraph Company, 
Limited.—The first return of this company, made up 
to the 24th September, was filed on the 19th of 
October. The capital is £500,000, divided into 49,900 
shares of £10 each, and 1,000 founders’ shares of £1 
each. 14,207 of the £10 shares have been allotted and 
are deemed to be fully paid up. The total amount of 
ata for which share warrants are outstanding is 
£17,600. 


CITY NOTES, REPORTS, MEETINGS, &c. 


London Platino-Brazilian Telegraph Company, Limited. 


Aw extraordinary general meeting of the shareholders of this 

company was held on Tuesday afternoon, at the offices of the 

company, 66, Old Broad Street ; the chairman, Mr. John Pender, 
M.P., presiding. 

The Secretary, Mr. Wm. Payton, having read the notice con- 
vening the meeting, 

The Chairman said: Gentlemen, you are convened this day, as 
you have heard, for the purpose of en consulted in — to 
certain debentures. These debentures were created by the 
original company. As you are aware, our company is now an 
English company, and the debentures falling due will require to 
be issued by the new company. The amount of the debenture is 
£100,000, and they bear interest at the present time of 7 per cent. 
We desire to-day, by a resolution which I shall read to you, to 
ask you to give the directors power to issue such an amount at 
such rates as they can find it possible to arrange, which I hope will 
be lower than 7 per cent. But this is a question which we require 
to deal with when we have got the necessary authority. The re- 
solution is as follows :—“ That the board be and hereby is autho- 
rised to create and issue debentures, mortgages or obligations of 
the company, secured upon all or any part of the undertaking, 
property and revenues of the company, for such amount as sh 
be sufficient to raise the funds for the purpose of paying off or ex- 
change with the present 7 per cent. debentures falling due 
on the Ist March, 1884, charged on the property of the company 
and its revenues, and that the board may issue or dispose of the- 
same for such sums of such nominal amount, at such prices, and 
bearing such interest, not exceeding 7 per cent. per annum, re- 
deemable in such manner and generally upon such terms and 
conditions of issue or exchange as the board shall think fit.” 

Mr. John Hollocombe (one of the board): I beg to second the 
resolution. 

The Chairman: You have heard the resolution read, and if any 
gentleman has any suggestion to make before I put it to the 
meeting, I shall be very glad to hear any expression of opinion. 

Mr. Robinson Kendall asked if it would be well that the board 
should explain to the shareholders upon what terms they were 
going to issue the debentures. ; 

The Chairman said that before they could do that, they must 
ascertain upon what terms they could place these debentures. 
They must make some arrangement before they fell due. They 
required money to pay them, and there were two ways of dealing 
with the matter—either by going to the shareholders, and askin 
them to take up these debentures, which, of course, deprecia’ 
to some extent their property ; or, on the other hand, they might 
make an arrangement with some influential brokers in London 
to take the £100,000, at some moderate discount, which would 
give them a commission for carrying out the transaction. They 
should then offer debentures to the shareholders, and all the ap- 
plications, of course, would be passed on to the broker who had 
taken the risk, taking them “ firm,” as the market called it. They 
could make no settlement whatever, however, until they had 
some authority to deal with the matter. He thought that was 
about as far as the board could at the present say. He might, 
however, say that he had a conference that morning with a lead- 
ing house, asking them upon what terms they were prepared to 
deal with these debentures, and he had got a rough idea. 

Mr. Jukes thought, as far as his experience went, they could 
surely place these debentures among the shareholders at 6 per 
_ Why, then, need they go to a broker and pay him commis- 
sion 

The Chairman said that if the shareholders would come for- 
ward and take the amount, there would be no necessity for paying 
any brokerage in any way. ‘They must, however, find the money, 
and they could only appeal to the shareholders for authority. It 
was rather a difficult thing to deal with the matter. The share- 
holders might take up the amount, but the shareholders were not 

the holders of the debentures, which were “ to bearer,” and there- 
fore they had some difficulty in ascertaining in whose hands they 
really were. They could ascertain whether the shareholders were 
prepared to take the debentures up, by sending a circular to them 
first, but they would have to be careful about that. If the share- 
holders did not respond, that made it so much the more difficult 
for them to make a bargain afterwards, because they who take 
up this £100,000 “ firm”? would naturally expect a good many 
shareholders to come forward and place them, and they would 
naturally say, “Why, your own shareholders do not support 
ou. 


A Shareholder thought there was no necessity to pay brokers’ 
commission, The Telegraph Construction and Maintenance Com- 


pany had issued debentures a few weeks ago to their shareholders 
first, and they had done that at the rate of 6 per cent. They 

ight do the same, and if the shareholders did not respond the 
public would have a chance. 

The Chairman said that his own impression was that the bonds 
were remarkably good bonds at 6 per cent. It was not a first 
charge exactly upon the Western Brazilian property, but it was 
next door to it. 

Mr. Wm. Ford thought, such an expression of opinion coming 
from the meeting, they could surely place those bonds among the 

A Shareholder sugges t they might invest their reserve 
fund in the debentures. 

The Chairman said that the reserve fund as a rule was kept 
for the purpose of maintaining their system in an efficient state. 
The Telegraph Construction Company had certainly issued bonds 
at 6 per cent, but it was an extraordinary rate for the Telegraph 
Construction Company to pay. He supposed that as it was 
entirely within the range of their shareholders, that they wanted 
to give them a little New Year’s gift. There was no question 
about every one of their bonds being taken up, but the Platino- 
Brazilian had been, as it were, plucked from the very fire. It 
was as nearly ruined at one time as it could possibly be, and 
now they were in a fairly satisfactory condition, though not in 
the satisfactory condition that he would like to see the company 
in. Every improvement that took place in the Western 
Brazilian was an improvement for them, because their arrange- 
— with the Western Brazilian gave them a very decided 

vantage. 

Mr. Robinson Kendall said that the Chairman’s ition was 
clear. It was a matter of extreme delicacy, for they did not want 
to go to the shareholders first to rs outsiders afterwards. 
He thought the shareholders should have the first option. What 
they could wish to know was whether any definite line of policy 
had been laid down. 

The Chairman : I have stated the policy of the board as clearly 
as I possibly can. 

Mr. R. Kendall said the Chairman had not mapeien whether 
they had decided to apply to the shareholders at all. 

The Chairman said that was true, that course was one which 
they had not considered. What they had considered was what 
best conduced to the interest of of the shareholders. He had no 
objection however to issuing a circular to the shareholders. They 
had plenty of time to do it. 

Mr. Jukes reiterated that the shareholders ought to have the 
option. He knew four or five gentlemen who would take £10,000 
between them. 

The Chairman said heliked to save money wherever he could, but 
they could not go to the brokers and place them in the position of 
“heads I win, tails you lose.” A respectable broker would not be 
dealt with in that manner. Such a man would say at once that 
he must deal with the thing as a whole, and on that footing no 
doubt plenty would be prepared to do it at a moderate commission. 

Mr. Jukes said that many brokers would gladly take whatever 
the shareholders did not absorb. 

Capt. Frances Pavey (a director) said he represented a consi- 
derable quantity of shares, and of course wished the shareholders 
to have every advant, that they could. The object of the 
meeting was to put the into the position to be able to deal 
with the question of these bonds. At present they had nothing 
to offer to anyone who came tothem. They could not make a con- 
tract. He saw some influential shareholders, and he was sure 
that if they could let the board know what amount of these deben- 
tures they could take, it would help the board very materially. 
He himself, for instance, pro to take a certain amount, and if 
some of the shareholders would privately meet the secretary, and 
tell him what they would take, if that amount would reduce the 
nuthber to be placed to something that they saw their way to 
deal with, they might manage the matter without resorting to 
brokers at all. But till they were certain that the shareholders 
would take all the money, or nearly all, the board could hardly 

proceed in any other way than through the brokers. 

The Chairman said that the idea of the board was to issue 
the debentures at 6 per cent., but they must have the authority 
todo it. They might have even proposed less than 6. But, in 
the face of the Telegraph Construction Company putting out 
their debentures at 6, it would hardly do. The Eastern Tele- 
graph, for instance, however, had put out debentures at 4 per 
cent. He thought this debenture a remarkably good one at 6, 
and he thought the shareholders would be doing a very wise 
thing in taking it, but they must have authority. 

Mr. Baker said that if they applied for the debentures it would 
be understood that they were applying for them at par ? 

The Chairman said that was so. 

Mr. Baker asked if it was any breach of confidence to say what 
amount of commission might be paid to the broker guaranteeing 
the whole amount. 

The Chairman said he was not in a position to say that, because 
as yet he had only spoken to one person. 

Mr. Baker ak he objected to making arrangements at the 
present time, and paying £2,000 or £3,000 commission for the 
bonds that the shareholders took. The board were asking for 
further power, as it seemed to him, simply to pay a large com- 
mission for what their own shareholders would do quite as well, 
without brokers’ intervention. 

The Chairman said the shareholders must trust the board to 
make the best bargain they could. 

Mr. R. Kendall said that, apparently, the position was this :— 
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The shareholders wanted to know what the board were going to 
do, and the board, on the other hand, wanted to know what the 
shareholders would do before they would do anything. That was 
a complex position, and there was reason on both sides, he 
ought. 
on Griffiths said that, as to the general policy of the board, 
there was not much doubt. They were encumbered with the 
payment of a large amount of interest every year, and if they 
could reduce that interest it would be for the benefit of the com- 
pany generally, and they all ought to support the directors in 
ing out any method by which that could be accomplished. 
They might, he thought, give them the necessary authority, on 
the understanding that the directors would do the best they could 
for the shareholders. But it would be unwise to fetter the 
directors’ hands too tightly, because, possibly, only a small number 
of bonds might be taken by the shareholders after all. If they 
wished to lower the rates of their debentures the board should 
have a certain discretion to do the best they could. He had no 
doubt that a large number of the bonds would be taken up, for 
they had now a certain income every year, with nothing specula- 
tive about it. The Western Brazilian was a safe security, and 
they might reasonably hope for an increase rather than fear a 
diminution of that income. He strongly advocated, therefore, the 
giving of a general authority to the directors to use their best 
endeavours for the benefit of the shareholders. 

Mr. Baker asked how long the bonds had to run ? 

The Chairman said that it was 20 years. 

Mr. Griffiths suggested that it might attract investors if a 
portion of the £100,000 was issued in the form of debenture stock. 

The Chairman thought that would present no new advan- 

es. 
Captain Pavey said that if any gentleman in the room would 
tell the board what they would like to take up of these shares at 
6 per cent., their interests would be protected. 

Mr. Baker said that supposing a lot of the gentlemen took 
£50,000, it was obviously unfair that these should go at par, and 
the remainder at 95. 

Captain Pavey said that that was the very thing they wished 
toavoid. If they could not secure the issue of the whole stock 
among the shareholders, then it would be much better to pay a 
small commission to get it all off their hands. 

The Chairman said that if they could offer the amount to the 
shareholders, then Mr. Baker could have the balance at the same 
price. What they wanted was to get the best terms they could 
for the shareholders. 

A Shareholder asked what objection there was to sending out a 
circular to the shareholders. 

The Chairman said that if the shareholders made no mse 
to that circular, the brokers could make their own terms, aa that 
would be a bad bargain for the company. 

Mr. Baker objected to the proposed arrangement, but refused, 
in response to the repeated inquiries of the chairman, to say at 
what price he would take the £100,000 debentures. 

The Chairman said that he would be glad to take into con- 
sideration any offer that he or any other gentleman might make 
towards placing the debentures. He only objected to being forced 
into a position where he would have to make a bargain with 
brokers on their own terms. (Hear, hear.) 

The resolution was then put to the meeting and carried 
unanimously. 

A vote of thanks to the chairman terminated the proceedings. 


Indian and Oriental Electrical Storage and Works Company, 
Limited. 


Aw adjourned general meeting of this company was held at the 
Cannon Street Hotel on Wednesday, the chairman, Mr. Ernest 
— M.P., presiding. The attendance of shareholders was very 
small, 

The Chairman said the last meeting was adjourned with the 
object of enabling a committee of shareholders to see the board 
of what might be called the parent company, the Electrical 
Power Storage Company, to see whether any changes, further 
than those ady agreed to with the board of this company, 
could be brought about as to the relations between the two com- 
panies. He would call upon the chairman of that committee, Mr. 
Bedford, to make a report. 

Mr. Bedford then read the following report :—The shareholders 
appointed at the last extraordinary meeting, held on the 21st 
December, have, as suggested at that meeting, conferred with the 
directors of the Electrical Power Storage Company. They pro- 
posed that the company should give up altogether the claim for 
£5,000, or, as an alternative, should agree to accept such amount 
by way of royalties, as provided in the original agreement of sale 
and purchase. It was further suggested that proposals ought to 
be made by the Electrical Power Storage Company for the pur- 
chase back of the patents sold in May last. The committee regret 
to report that these proposals have been declined. The share- 
holders will endorse the committee’s view, that the position taken 
up by the Storage Company is most unsatisfactory. The com- 
mittee have not had the agreements supplied to them. The fol- 
lowing is the only reference which would have guided the share- 
holders to a proper knowledge of what was to be the subject of 
discussion at the meeting in July last, and this appeared in the 

rs’ report :—* An explanation will be given of the arrange- 
ment made by the directors with to some important 
patents.” Shareholders could never have considered that this 
Was to inform them that almost the whole capital of the company 


was to be applied to an immediate redemption of royalties which 
could not have been expected to be payable for several years, and 
which, having regard to the present position of the company, 
might never have become payable. The committee have been 


unable to ascertain what is the exact position of accounts 
between the two companies. They think it a pity that the usual 
profit and loss account did not accompany the directors’ report. 
In conclusion, the committee have ascertained sufficient to lead 
them to believe that if the accounts between the two companies 
are properly taken, and the Storage Company’s charges are dis- 
allowed for improper batteries supplied, that, instead of the company 
owing the Storage Company a sum of £5,000, the account will be on 
the other side. This is a matter of such importance that the 
committee advise shareholders to decline to pass the directors’ 
accounts until a profit and loss account, together with necessary 
explanations and copies of all agreements, have been furnished 
to them, and they suggest that the meeting be adjourned, and 
that the committee continue for the purpose of reporting on 
those documents when submitted. 

The Chairman said: I am very sorry there is so very small an 
attendance of shareholders to-day, because it practically amounts 
to the committee listening to itself. It is somewhat difficult to 
transact business when you are not transacting business with the 
shareholders, but with a small committee, who have come to an 
opinion which, I think I may say, is one which is very unwise in 
the interests of shareholders. There were some statements made 
in that report which are inaccurate. When it was said that the 
whole working capital was taken up by that payment, and the 
whole working capital which still exists is over £100,000, I can- 
not understand what Mr. Bedford and his committee mean. What 
was intended was the working capital that could be called up on 
the £5 shares, and when I took a large number of those shares I 
fully anticipated I should have to pay up on them for working 
capital. As to a point which I feel bound to notice, the committee 
were not furnished with the agreements because they never asked 
for them. Had they done so they might have had them at once ; 
there is nothing to conceal. I may say I think the board have 
been treated with somewhat scant courtesy by that committee, 
inasmuch as that when I sent to ask to be furnished with a copy 
of that report, that I might be enabled thereby to give some sug- 
gestions to shareholders upon it, that courtesy was not permitted 
to us, and we were kept in ignorance of what was the nature of 
the report until this moment. If I had known, I should have 
been able, in a much better manner than I can now, to make 
some suggestions to the shareholders as to what would be the 
wisest and best course for them to adopt under the circumstances. 
As it is, I presume—for it is a great misfortune not having been 
permitted to see the report, for really I hardly know at this 
moment what would be the effect of those recommendations—but 
what I understand is that the committee proposes to the share- 
holders that this meeting should be adjourned sine die, that that 
committee should continue to sit, that it should examine these 

ments and also the accounts. For my own part I have no 
objection to that committee sitting for an indefinite time. I 
have told the members of that committee, if they would come 
on the board they might have a most complete and absolute mastery 
of the details of the company. There is nothing in those agree- 
ments that ought not to be known. I thought they were known ; 
and I should be most happy to explain them as fully as I am able 
to the shareholders. I certainly have not the slightest objection 
that the shareholders should know the full nature of those agree- 
ments which I think were wise. I know the committee think dif- 
ferently. They think that these shares being made deferred shares, 
for instance, is not an advantage. Of course if the whole thin 
is worthless, then they are of no advantage; but I have hea 
shareholders say that the weight of £50,000 on their backs before 
they can earn anything is very serious; that weight is taken off b: 
carrying out the proposal to defer the shares. As regards myself, 
I don’t know anything more fair than what the parent company 
has said. It is prepared to charge only for batteries taken over 
and in good working order. If it is the will of the shareholders to 
adjourn this meeting, sine die, I believe by a vote they can do so, 
I must only point out to them that the result of that will be two 
things. I do not know whether the committee mean to adjourn 
the extraordinary meeting as well as this meeting. [Mr. Braith- 
waite : Certainly.) Very well then; if the extraordinary meeting 
is to be adjourned sine die, then we arrive at this position, that we 
deliberately throw away what is certainly of very great advantage 
to the shareholders in the way of deferring the dividends of a 
large number of the shares; then, next, we have to remember 
that we have not at this moment money in hand to pay the sum 
that is legally due by us, and that therefore if an action is brought 
against us, we have absolutely no kind of defence. What is more 
I venture to say, that if we do not obtain the new patent of M. 
Philippart we shall have in future to compete against other 
electrical systems at a very grave disadvantage, so great, that to 
my mind, it will interfere very much with some, probably, of the 
most profitable developments of electricity. I think the com- 
mittee’s action would lead to the liquidation of this company, 
which I strongly object to, as it means that we shall have to pay 
about £1 per share, and having paid that, have no future before us 
for the £3 we shall then have paid upon our shares. Had the 
whole body of shareholders been present, I feel very little doubt 
that I should have been able to convince them, that it was not to 
their advan to adopt the proposal of the committee, which I 
think is only fraught with mischief to their interests. But unfor- 
tunately they do not seem ready to come up, and we have hardly 
any more than the committee present, 
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Mr. Bedford remarked that he had received no notice from the 
Chairman, that he required a copy of the report. 

The Chairman: I sent to Mr. Braithwaite. 

Mr. Bedford said he did not see Mr. Braithwaite until half-an- 
hour before that meeting. 

The Chairman repeated that it would only have been natural 
and courteous if they had sent the board a copy of a report of 
that sort, which proposed a very exceptional proceeding, in order 
that he might have some kind of suggestion to make. 

Mr. Braithwaite said in making the statement with reference to 
the working capital in the report, they went on the statement of 
the directors, that they only had left a working capital of £35,000 
and to pay away out of that a sum of £25,000, was, he contended, 
a matter of some moment. He thought the meeting should 
be adjourned, in order that the agreements might be investigated, 
and that a profit and loss account might be made out. 

Mr. Bedford remarked that he thought the suggestion of an 
adjournment for three weeks, for investigation, would be cheerfully 
acceded to by the directors, inasmuch as there appeared to be 
some dissentients amongst them. 

Major Strutt, a director, expressed concurrence with what was 
said by the shareholders, and thought they were entitled to a 
committee of investigation, and he therefore proposed that the 
meeting should adjourn as suggested. ’ 

The Solicitor to the company said before they eed to a fur- 
ther adjournment for three weeks, he would remind them that the 
parent company had insisted on the resolution necessary to 
out the new agreement being passed within six weeks of the date 
of the agreement, which was December 13th. If the extraordinary 
meeting were adjourned, the six weeks would practically have ex- 
pired by the time the resolution was brought up to be voted upon, 
and therefore before it could be confirmed the parent company 
= be in a position to recede from the agreement, if they 
chose. 

The General Manager of the Electrical Power Storage Com- 
pany said the whole arrangement would be withdrawn unless the 
resolution were passed within the stipulated time. His com- 
Pany were determined to enforce the payment if that were not 


ne. 

Mr. Braithwaite thought such a statement showed a want of 
courtesy. 

The General Manager of the Storage Company said the com- 
pany were led to take that position in consequence of the absence 


of courtesy on the part of the committee. They were willing to . 


deal with the directors, but not with the committee in the atti- 
tude which they had adopted. 

_ Mr. Braithwaite said if the proposal was to defer the capital 
it would be a different thing, but it was only to defer the 
dividend. 

The Solicitor: But it carries the Philippart patent. 

‘ Mr. Braithwaite: Which is only an improvement on the 
aure. 

The Solicitor said whether it was an infringement of the 
Faure or not, it was clear they could not make use of it in India 
if they did not possess it. 

The Chairman said he should like to point out that this com- 
mittee, which was so indignant with the directors for having 
made an arrangement by which they obtained the Faure patent, 
without which they could never have resisted M. Philippart’s 
action in India, now desired to take advantage of the possession 
of that patent, so as to be independent of M. Philippart’s fresh 
invention. As a shareholder he felt bound to resist them, for he 
felt that the loss of that patent would be a very serious one. He 
should like to mention that the prospectus which Mr. Braithwaite 
had » hardly handled was submitted to his firm before being 
issued, 

Mr. Braithwaite said he never saw it. 

The Manager of the Electrical Storage Company: I took the 
prospectus myself to Messrs. Foster & Braithwaite’s office. 

The Chairman: Another thing I wish to say with reference to 
a statement, unfair to the officials. At the last meeting, gentle- 
men said they had received no notice of the meeting in July. 
can only me | that I have taken upon myself to investigate the 
matter, and have learnt that envelopes were written to every re- 
gistered shareholder, that they were carefully checked by two 
clerks, and the notices deposited in the post. As regards Mr. 
' Braithwaite, he could not have received a notice, as he was not 
a shareholder at that time. 

The Manager of the parent company said he had spoken as he 
had because he believed the people who asked for the adjourn- 
ment did not represent the good sense of the shareholders. If 
they would come forward with anything like a substantial num- 
ber of signatures to ask for an adjournment, the parent company 
would be disposed to accede to a postponement from the time 
stated. But they would have to prove their position, and that 
they were acting in the interests of the shareholders; only the 
request of a bona fide, well-meaning body of shareholders would 
be noticed. 

Mr. Bedford said the committee represented shareholders to the 
extent of some 10,000 or 12,000 shares, which, although very far 
from being a majority, was a very respectable minority. They 
certainly had gone into the matter, and spoke of what they knew, 
believing that they were acting rightly and in the interests of 
shareholders. 

The Chairman, replying to a remark respecting a profit and 
loss account, pointed out that it was impossible to prepare such an 
account, inasmuch as they had not the material with which to do 
so; they did not yet know the number of batteries that had been 


handed over. He believed it might be proved that not one had 
been, and in that case they did not owe a single farthing ; but 
if, on the contrary, it could be shown that a certain number of 
batteries had been handed over in perfect working order, then 
they would have to pay for them. They handed them over 
to the Eastern Company, from whom a profit would be due to this 
company. That was the only profit and loss account that could be 
shown. Subsequently, the chairman proposed that the ordinary 
meeting should be adjourned, and the extraordinary meeting 
p ed with, and this was agreed to. 

Mr. Donne remarked upon the amount stated in the balance 
sheet for directors’ fees (over £2,000), a sum of over £400 to each 
director for little more than twelve months. This seemed to him 
a large sum.—No explanation however was offered. 

The Chairman then proposed that that meeting should stand 
adjourned to Wednesday, the 16th instant, at half-past twelve. 

ajor Strutt seconded the proposition, which was carried 
unanimously. 

The meeting was then constituted an extraordinary meeting, 
and the following resolution carried, upon the motion of the 
chairman, seconded by Mr. Bullivant :—That the directors be, and 
they are hereby authorised to acceptthe surrender by the Electri- 
cal Power Storage Company, Limited, of the 5,000 fully paid shares, 
numbered 30,001 to 35,000, both inclusive, now held by them, and 
to issue in lieu thereof 5,000 deferred shares, such as hereinafter 
mentioned. And that of the 80,000 shares forming the original 
nominal capital of the company, 10,000 shares shall be deferred 
shares,and the remaining 70,000 shares shall be ordinary shares, 
and that the deferred shares shall not be entitled to dividend in any 
year until a dividend of 5 per cent. for that year and every pre- 
vious year at from the 3lst December, 1883 (or from the issue of 
the ordinary shares as to any issued subsequent to that date), 
shall have been earned upon the ordinary shares; but when 
such dividend of 5 \per cent. shall be earned as aforesaid, the 
said 10,000 deferred shares shall be entitled to receive out of 
remaining profits a 5 per cent. dividend, with provision for same 
to participate for dividend in the residue of the profits, alike 
with the ordinary shares, upon the full amount credited as paid 
upon the said deferred shares. The meeting then terminated. 


The International Electric Company, Limited. 


Tue second ordinary general meeting of the shareholders was 
held at the company’s offices, 4, Copthall Buildings, on Monday 
afternoon, Sir William H. Stephenson, K.C.B., chairman, pre- 
siding. 

The Secretary (Mr. Frank Schloesser) having read the notice 
convening the meeting, the chairman read the report of the 
directors, which was published in our last issue. 

The Chairman said: I should like to add a few remarks to the 
report which has been laid before you, in further explanation of 
some matters touched upon therein, and also in connection with 
one or two matters to which no reference is made. In the first 
place, as regards accounts, the expenditure may appear large, but 
it must be borne in mind that, in a business carried on abroad, 
the salaries, travelling and other expenses, are necessarily higher 
than if the business were carried on in England. These circum- 
stances, combined with the period of comparative inactivity 
caused by the Electric Exhibition, as mentioned in the report, 
have rendered the preliminary expenses of starting comparatively 
heavy. Furthermore, considerable time has been expended by 
the staff in the preparation of designs and estimates for important 
contemplated installations in designing improvements of appa- 
ratus. Some expense has also been incurred in carrying out ex- 
periments with new apparatus. The cost of all this has been put 
under the head of general expenditure for the present, but, inas- 
much as it is almost probable that the installations, for which 
designs and estimates have been elaborated, will be carried out ; 
seeing also that valuable improvements have been made in certain 
apparatus which are now being patented, a portion of the expen- 
diture under this head will hereafter be carried to other accounts ; 
and thus recouped, the directors believe that these circumstances, 
combined with the facts and prospects they have been able to lay 
before the shareholders in the report, will satisfy them that the 
business will be of sufficient magnitude to justify the expenditure 
which has been incurred to obtain it. As regards the contracts 

which have been taken, a few particulars may be of interest to 
the shareholders. The Vienna Opera House contract is of a two- 
fold character. In the first place, it provides for the supply by 
the company, against payment in cash, of all the interior conduc- 
tors and fittings for the working of a minimum number of 3,850 
incandescent lamps ; and, in the second place, it provides for the 
supply by the company of the current for the lighting of the 
house by means of engines and generating apparatus to be pro- 
vided and fitted up, at its own cost, in the building. The mini- 
mum amount contracted to be paid to the company for the supply 
of this current and maintenance of the whole installation is 
61,000f1., or over £5,000 per annum. A proportional addition to 
this sum will be paid if the number of lamps is increased here- 
after. The premises are prepared and placed at the disposal of 
the company, without charge, by the Opera administration. The 
lighting contract is for a period of 10 years, with an unconditional 
right reserved to the company of renewing the contract for a fur- 
ther period of 10 years. The contract reserves the right to the 
company of supplying electric light to private consumers (ap- 
proved by the Administration) outside the Opera House, to the 
extent of 1,000 incandescent lamps, using the Opera House as a 
central lighting station. To any one acquainted with Vienna 
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and the position of the Opera House, the value of the rights re- 
served to the company of using the Opera House as a central 
lighting station will be apparent. As regards the Temesvar con- 
cession, the municipality binds itself to pay 30,624fl. (£2,552) per 
annum, for the supply of 730 street incandescent lamps during 
the usual hours for public street lighting. The company has on 
its side contracted to put these lights into operation by the 1st of 
September, 1884. In addition to the 730 lights agreed to be paid 
for by the municipality under the terms of the concession, it is 
estimated that about 500 lamps, worked on the same plan, can be 
disposed of in flour-mills, spirit refineries, &c., which are required 
to be lighted the whole night through. The supply of light to 
other native consumers, which the concession also provides for, is 
a matter which will be dealt with as applications come in. Mean- 
time, the existing gas company is using every effort to preserve 
the supply of gas to native consumers, and will be only too glad 
to be permitted to do so until it is convenient to us to take their 
place. As regards Roumania, a contract has been entered into 
with the Government for the supply, against cash payment, of the 
interior conductors and accessories for working 1,400 incandescent 
lamps in the new Royal Palace, Bucharest, now approaching com- 

letion. A tender sent in to the commissioners of the Opera 

ouse at Bucharest for the internal fittings and conductors of the 
house has been recommended by them for acceptance by the 
council of ministers. Definite proposals have been made by the 
administration of the royal household, and are now under con- 
sideration of the board, for the lighting of the King’s summer 
residence at Sinaia, in the Carpathians, for which the conductors 
have already been laid by the company. Negotiations are also 
proceeding for the sale of the conductors and internal fittings 
used for the experimental lighting of the old palace at Bucharest, 
and for the transfer of the lighting station to a Roumanian com- 
pany. Other contracts of minor importance have also been en- 
tered into. The shareholders were informed some time ago that 
application had been made to the municipal authorities in Vienna 
for a concession for laying leads in the streets of Vienna. A de- 
cision in this matter was deferred by the municipality until the 
results of the Vienna Electric Exhibition were known. At the 
close of this exhibition the Austrian Government appointed a 
commission to report generally on the question of the terms on 
which such concession should be granted, and the matter was 
again deferred until this commission had made its report. The 
commission, which has not yet finished its labours, is composed 
of representatives of the various Government departments, of 
leading scientific men, and of representatives of the principal 
firms who exhibited at the International Electric Exhibition. The 
company’s managing director, Mr. Steuart, was appointed a 
member of this commission. As regards the scheme, men- 
tioned in the circular issued last May to the share- 
holders, for a combination with the possessors of certain 
electrical patents, and for a re-arrangement of the com- 
pany’s capital, it has been found that no arrangement advan- 
tageous to the shareholders could be come to. The scheme was 
therefore abandoned. I have pleasure, however, in informing the 
shareholders that the exclusive licence for manufacture and use 
of the “ Biirgin ’”” dynamo machine has been secured for Austria- 
Hungary on advantageous terms. As regards the progress made 
with the more important contracts referred to, I may inform the 
shareholders as follows, viz :—Concerning the Opera contract, the 
conductors and fittings and regulating apparatus for 400 lamps 
for the partial lighting of the stage, together with those for about 
800 red and green lamps for use, alternately, with the white 
lamps, are already in the Opera house. This part of the installa- 
tion was used for the experimental lighting of the stage undertaken 
by the company, and forms part of the plant purchased by the 
administration. A 300-horse power compound condensing steam 
engine, with the necessary boilers, has been built to the order of 
the company, and is now in Vienna ready for fixing. As soon as 
this engine is in working the lighting of the stage will be com- 
menced, and the lighting gradually extended to the rest of the 
house as the work proceeds. As regards Temesvar, the building 
for the central lighting station is in progress. A 240-horse power 
compound condensing steam engine and two boilers have been 
purchased, and are now in Vienna waiting for the foundations to 
be sufficiently advanced to be sent to Temesvar. T'wo out of the 
seven No. 8 Brush machines which are to be used for this installa- 
tion have been completed at the company’s Vienna works, and 


five more are in hand. ‘The insulators, and lamp and telegraph ° 


posts for carrying the conductors, together with a number of 
lanterns and accessories of various kinds, are also in hand, and 
some are ready for erection, As regards the new Palace at 
Bucharest, the leads in the Queen’s apartments have been put in, 
entitling the company to a first instalment on account of the con- 
tract sum. The materials for the remainder of the work are on 
the spot, and will be fixed in place in about a fortnight’s time. 
Now, gentlemen, I shall probably be asked how it is proposed to 
provide the necessary funds for carrying out the contracts into 
which the company has entered. “We propose the issue of 
mortgage debentures, secured on the uncalled capital of the 
company, repayable, with a premium of 5 per cent., by annual 
drawings extending over twenty years, and bearing fixed interest 
at the rate of 5 per cent, per annum. The term of 20 years is 
adopted inasmuch as the returns from our lighting contracts are 
calculated to repay the capital outlay which they involve in that 
period. If a fair proportion of these debentures were taken up by 
the shareholders, we think it probable that the remainder could 
be placed outside the company. We propose to offer these deben- 
tures at par, and to give the holders a contingent bonus (in 


addition to the fixed interest) of 5 per cent., payable out of the 
surplus profits of the company after a dividend of 10 per cent. has 
been received by the shareholders. As regards outsiders, it is 
thought that these debentures ought to be attractive, having 
regard to the prospects of additional returns beyond the fixed 5 
per cent. interest coupled with the substantial manner in which 
the principal is secured, and as regards the shareholders, it will 
be seen that in subscribing for these debentures to an amount 
corresponding with the sums uncalled on their respective shares, 
they will be incurring no further liability, since the uncalled 
capital to the extent of the debentures issued could, in virtue of 
the trust deed, only be called up to pay off the debentures in the 
event of their not being repaid out of the general assets of the 
company, and the shareholder would actually be receiving interest 
on the money so advanced. The success of this scheme must, as I 
have already suggested, depend altogether on the extent to which 
it is responded to by the shareholders, as it can hardly be 
expected that the outside public will give their support to the 
scheme unless they see that it is cordially adopted by the share- 
holders. Should this scheme not be accepted, we see no alter- 
native but to have recourse to a further call. It now remains for 
me to submit the following resolution, viz. :—‘ That the report 
and accounts, as presented, be received and adopted.” After 
dealing with this motion, we shall be glad to have the sense of 
the meeting on the projected scheme for raising capital. It has 
been suggested to us that some of our shareholders would feel 
better satisfied if the estimates and calculations of engineers 
in relation to the contracts taken were to be submitted to some 
independent authority for examination. I am prepared to say, 
on behalf of my colleagues and myself, that we shall be quite 
ready to follow that course if it should appear to be the general 
wish of the meeting. 

Mr. Baker asked when it was anticipated the contracts under- 
taken would be completed. 

Mr. Kierzkowski Steuart, managing director, replied that they 
would take about twelve months ; but they were already receiving 
payment for a portion of the lighting which they had put in working 
order, and this would increase until at the end of twelve months 
they would be in receipt of fully £5,000 a year, or more, if the 
number of lights were increased. 

Mr. Baker then proceeded to criticise some of the items in the 
balance sheet, and contended that the sum expended in remunera- 
tion to directors, salaries, and wages, amounting in the aggregate 
to over £12,000, was most excessive. They commenced with 
£55,000 actually in hand, and out of that no less than £12,000 
had gone for salaries, wages, and directors’ remuneration. This 
required a great deal of explanation, and he thought the items 
should have been set forth more fully in the report. He would 
like to know what the managing director’s salary was. 

Mr. Steuart replied that the managing director’s salary was 
£500 a-year, besides which he received a pro rata amount on the 
£2,000 representing the directors’ remuneration. 

Mr. Baker, continuing, remarked that the amounts paid for 
brokerage (£981), and travelling expenses (£1,686), were exces- 
sive, and much economy in those particulars should be observed 
in future operations if they desired success. With regard to 
the general policy of the board, the shareholders were under the 
impression that the directors were to form local companies, and 
supply them with material from their own works. He did not 
know whether any local companies had been formed, and would 
like to be informed. He thought it would be in the interests of 
the company to issue some portion of the capital in Vienna, so as to 
gain a certain standing in the city and be in a better position to 
work the field thoroughly. He would like to know, also, whether 
any land had actually been purchased in Vienna. 

Mr. Steuart said no doubt the expenses had been heavy, but it 
must be borne in mind that the salaries abroad were very high ; 
they could not get people to go to Bucharest at the same salaries 
they would pay in England. Then, they had something to show 
for the expense incurred : two contracts had been concluded, and 
there were a great many more not actually concluded, but which 
might be regarded as certainties. A good many of the expenses 
in the way of salaries were exceptional, and would not occur 
again, notably payments connected with the erection of the factory 
at Vienna, and the putting into working order of steam engines 
and other similar matters. The directors would be very happy 
to show the salaries they paid to any shareholder who cared to 
look at the books. They had agreed to pay brokerage, and this 
was mentioned in the prospectus ; and they were informed that 
the charge was the usual one. With regard to patents, they had 
arranged with the owner of the Biirgin machine for the exclusive 
use of the machine and lamp in Austria, Hungary, and Roumania. 
The arrangement was for the payment of a royalty on each 
machine, and no cash would be paid except for the actual 
machines they would use. ‘They had also entered into an arrange- 
ment with the Ferranti-Thompson Company, an agency arrange- 
ment for the sale of their machines in Austria ; and they also had 
one or two smaller patents, not of great importance, but still com- 
pleting their system. They were giving a great deal of attention 
to the formation of local companies, and he (Mr. Steuart) had 
been abroad several times for the express purpose of trying to 
form those companies. The matter was attended with great 
difficulty, inasmuch as nobody would move until the Vienna 
Exhibition was over and the awards made. But now the largest 
banks in Vienna were beginning to move, and a combination was 
being formed for the purpose of taking up such installations as 
the Temesvar and working them; in fact, with the intention of 
working them like gas companies ; and they were in treaty with 
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those people to take over their installations, for, of course, with 

their capital it was impossible to hold all the installations. As 
soon as the Temesvar installation was in working order there was 
a fair prospect of handing it over to the combination he had 
mentioned. That was the answer, practically, to the question of 
capital in Vienna. They did not hope to get any of their capital 
subscribed in Vienna; there would be some difficulty about that ; 
but if the installations were taken off their hands as they were 
completed their present capital would enable them to do a very 
large amount of business. There was in Austria a great opening 
for such lighting contracts as they had taken. Thestreet lighting 
of the smaller towns was effected by means of petroleum, which 
was a very expensive method in consequence of the great amount 
of attendance and labour required. Contracts were let every year 
for the lighting of the streets apart from private lighting, and with 
their system of high tension currents, incandescent lamps and 
multiple series leads, which were very light and could be carried 
overhead, they could carry out installations with comparative 
cheapness, and the working expenses would not be heavy, because 
coals were not so dear as in some places, although dearer 
than in England. As regards travelling expenses, these had 
necessarily been very heavy ; three of the directors went abroad 
soon after the formation of the company in order to uaint 
themselves with the people with whom they had to deal, and went 
to Bucharest where they were introduced to the king, and he 
believed the visit had a very good effect; but that was 
an expense that would not be repeated. He (Mr. Steuart) 
had certainly been abroad very often, but he had kept his 
expenses down as much as possible, charging only £1 Is. per day 
for his hotel expenses—which they must allow was very reason- 
able—and simply his railway fare. They did contemplate buying 
land at Vienna with the view of building a central lighting 
station, but when they found that the concession they applied for 
for the laying of leads in Vienna would be deferred indefinitely, 
they thought it would be better to defer the question of the 
purchase of land also. 

Mr. Oelsner : Can you give us any idea of what the current ex- 
penses will be? I think shareholders are entitled to know what 
they are going to subscribe for in future. 

Mr. Steuart: In our estimates for the two principal contracts a 
large proportion is for salaries and general expenses, which 
appear separately now in our accounts, included as the cost of 
working ; and I can hardly tell you what our current expenses 
will be, because they must depend upon the amount of work we. 

t. As mentioned in the report, we are in negociation for light- 
ing five other towns, and if we succeed of course our staff would 
have to be very considerably increased ; but we shall not do that 
unless we see our way to getting repaid profitably. 

Mr. Oelsner thought the present expenses would cover a very 
largely increased amount of business. 

Mr. Steuart said certainly they would; for instance, they had 
the factory and a manager at Vienna, and that factory was no- 
thing like fully employed; they ought, with their present ex- 
penses, to be able to turn out a very large amount of work. 

Mr. Oelsner hoped the directors were as much impressed with 
the necessity of cutting down expenses as much as possible as the 
rest of the shareholders were. 

Mr. Steuart: We are quite alive to that necessity. 

In reply to another shareholder, Mr. Steuart said they were 
going to remain in their present factory ; they had obtained very 
considerable concessions from the landlord, who wished to keep 
them as tenants. With regard to the patents, it was not very 
desirable that they should say anything about the reasons why 
they bought them, except that they thought it advisable to get 
them. He did not know that it was desirable, either, to publish 
any difficulties they may have had, and the shareholders might 
trust to the directors to do the best they could under the circum- 
stances ; they only paid a royalty on the machines they made use 
of, and even assuming that they had not found their patents 
satisfactory, he did not think it would be advisable to proclaim 
the fact—but he did not admit that they had not found them so. 
They did enter into a contract to purchase land at Vienna, and a 
deposit was made, but they had the option of retiring, and they 
did so, receiving back the deposit. Replying to another query, 
Mr. Steuart said they intended to continue manufacturing. 
Duties were very heavy in Austria, and if they imported ma- 
chinery they would lose a great deal of the profit; they had very 

machinery at Vienna, and could manufacture cheaply. 

A Shareholder insisted on the desirability of calling in the aid 
of an expert to go through the figures, as he thought they were 
in a very far from hopeful condition. Before the shareholders 
subscribed any more money to spend on installations they should 
be perfectly certain that they were going to pay. (Hear, hear.) 

Mr. Moss moved that before passing the report the meeting be 
adjourned, and a committee of investigation appointed for the 
purpose of going through the whole report, contracts entered into, 
and the general expenditure. 

Mr. Seeley seconded this amendment. 

Mr. Steuart said if this course were adopted it would be very 
damaging to them abroad. If the shareholders wished to 
jeopardise their position abroad they must take the responsibility 
upon themselves. The directors would be very happy to allow 
their calculations and accounts to be inspected by any one the 
shareholders might appoint ; but he saw no use in withholding 
the passing of the report. 

Sir James McGarel Hogg said the passing of the amendment 
would be a vote of censure on the directors, and he would not 
support anything of that kind. It would be simply destroying 


the prospects of success which had been shadowed forth. The 
directors had had a very long and a very difficult task to perform, 
and it seemed to him they had brought forward a very fair and 
intelligent report, and one promising success. The directors had 
given a great deal of attention to the matter, and he thought the 
proposal they made fair and honourable. If they allowed the 
secrets of the company to get out it must be prejudicial to its in- 
terests, if it did not entirely ruin its prospects. 

Mr. Baker also thought it would certainly be prejudicial to the 
company to pass the amendment. He was at Vienna in the 
autumn, and went through the works, and was very well satisfied 
that the directors and rs were doing what they could. 
Still he hoped the expenses would be materially reduced, and 
that the large amount of those now chargeable to general ex- 
penses would be chargeable to contracts. 

Mr. Moss said he had no objection to somebody being appointed 
to go through the contracts and expenditure, as it was only by 
investigation that many points could be understood. He did not 
wish to damage the company in any way, and would withdraw 
his motion, if it was understood that an investigation would 
take place. 

Mr. G. Baden-Powell seconded the adoption of the report, which 
was put and carried unanimously. 

The Chairman then moved “ That this meeting approves of the 
plan proposed by the board to raise capital by means of mortgage 
debentures secured on the uncalled capital of the company.” 

The Hon. Arthur Saumarez seconded the motion, which, how- 
ever, was eventually withdrawn, the shareholders preferring that 
a call should be made if additional capital were required. 

Sir J. M‘Garel Hogg moved the re-election of Sir Wm. Stephen- 
son and Mr. Steuart as directors. 

Mr. Palmer seconded, and the motion was agreed to. 

On the motion of the chairman, Lieut.-Colonel A. C, Hamilton, 
R.E., of Croxted House, Farnborough, was elected to fill one of 
the vacancies on the board, the other being left open ; and Messrs. 
Cooper Bros. & Co. were re-elected auditors. 

e meeting terminated with a vote of thanks to the chairman, 
moved by Sir J. M‘Garel Hogg. 


London and Globe Telephone and Maintenance Company, 
Limited. 

THs company invites subscriptions for an issue of £65,000 in 
debenture bonds of £100 each, bearing interest at the rate of £6 
per cent. per annum. The price of issue is at the rate of £80 per 
£100 bond, £10 payable on application, £15 on allotment, and the 
balance in instalments of not more than £20 on each debenture, 
and at intervals of not less than three months. Thé bonds will 
be secured on the property of the company, and will be repayable 
on the Ist January, 1894. Bondholders will have the option at 
any time, upon giving three months’ notice, of exchanging their 
bonds, when fully paid, for ordinary shares of the company, and 
the directors reserve the right of giving a similar notice to pay off 
the bonds at par. Interest will commence from the payment of 
any instalment, and will be payable on the 30th June and 31st 
December in each year. Default in the punctual payment of any 
instalment will render the amounts previously paid liable to for- 
feiture. Application for bonds must be made to the bankers, 
Messrs. Martin & Co., 68, Lombard Street. In the event of no 
allotment, the deposit money will be returned in full. Accom- 
panying this invitation is the following report of the directors :— 

The preliminary operations for the establishment of their Lon- 
don exchange system having now been completed, and the ex- 
change itself being in full operation, the directors consider it 
advisable to place some information before the shareholders, both 
as to results already obtained and to the future prospects of the 


com 

ge exchange in Basinghall Street was opened for the 
connection of general subscribers towards the end of last July. 
About 600 firms and individuals have already formally signified 
their willingness to become subscribers, and of these over 100 
are now in inter-communication, and the list is daily increasing. 
Upwards of 500 miles of wire have been run, some 600 posts and 
fixtures for carrying wires have been erected, above 1,600 way- 
leaves have been obtained, and the main routes extend from the 
exchange as far west as High Street, Kensington, as far north as 
Islington, and as far east as Stepney. Even greater progress 
would have been made, but for the unreasoning agitation which 
has been raised against overhead wires. This question will, how- 
ever, be brought before Parliament next session, and as the Post 
Office, a Government department, is deeply interested in the 
decision, the directors look forward with confidence to a favour- 
able result. 

In connection with this subject, it is an important fact that the 
Hunning’s transmitter, for which the London and Globe Company 
hold the patent, has been practically shown to be far the most 
efficient instrument known for underground 

Turning from the exchange to the private line department, in 
the latter not much has been as yet undertaken. Some 50 con- 
tracts for short lines have, however, been accepted, and of these 
29 are already completed and in working order, producing a good 
annual rental. 

Having regard to the difficulties naturally experienced in any 
new undertaking, and to the special circumstances under which 
they have been working, the directors feel fully justified in con- 
sidering the progress, as reported above, satisfactory. In addition 
to the development of the exchange and private line business in 
the metropolis, the directors now desire to turn their attention to 
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some of the other sources from which the company may derive its 
revenues. These are chiefly: (1) The extension of the exchange 
system to the provinces. (2) The important foreign and sub- 
sidiary patents owned by the company. (3) The manufacture 
and sale of instruments. 

With regard to business in the provinces, it is needless to dwell 
on the great importance which this branch must necessarily 
assume. Already numerous inquiries have been received from 
important provincial towns, and negociations are in progress 
which should lead to a handsome revenue being secured for the 
London and Globe Company, with little or no outlay of capital on 
their part. Little has as yet been done towards utilising the 
foreign and subsidiary patents of the company, but that these are 
of considerable utility and value is proved by the fact that several 
have already been adopted in America, and considerable purchase- 
money has been paid for their acquirement. 

Sales of receiving telephones have already been made in Eng- 
land, and constant applications are being received from would-be 

urchasers of transmitters. The directors will now turn their 
attention to the sale of the latter class of instrument also, and 
they feel that they can confidently anticipate important results 
from this source. 

Notwithstanding many misstatements which have been pub- 
licly made on this subject, the directors have much pleasure in 
stating that the expenses of litigation incurred by the company 
have, so far, been comparatively small, and up to this date have 
not exceeded £1,500. 

With a view to more actively pushing the various legitimate 
branches of their business, and generally extending their opera- 
tions, the directors, after careful consideration and consultation 
with a few of the principal shareholders, representing together 
upwards of one-third of the capital of the company, have deter- 
mined to raise the sum of £52,000 by the issue of interest-bearing 
debentures. For this purpose 650 debentures, of the nominal 
value of £100 each, and bearing interest at the rate of 6 per cent. 
per annum, are now offered to the shareholders at the price of £80 
per debenture. These debentures can, at the option of the holder, 
and on giving three months’ notice in writing, be converted into 
ordinary shares of the company, whilst the Tstons reserve the 
right, on similar notice, to pay them off at par. 

Applications for allotment must be made on the enclosed form 
to the secretary of the company before January Ist, 1884. £10 

r debenture is payable on application, and £15 on allotment. 
The balance will be payable in instalments of not more than £20 
each, and not less than three months’ interval between each pay- 
ment, of which due notice will be given. 

Attention is particularly directed to the fact that about one- 
fourth of the issue of these debentures was immediately pro- 
mised to be taken amongst the directors and shareholders whom 
they consulted, provided the balance was duly subscribed for. 


Brush Midland Electric Light and Power Company, Limited. 


A special meeting was held at the Offices, Great Winchester 
Street Buildings, on the 24th ult., Mr. R. H. Glyn in the chair. 
The Chairman said the meeting was necessary in order to confirm 
the resolution passed at the last meeting making the shares fully 
paid up, with £2 10s. paid. He formally moved the confirmation 
of the resolution, which was seconded by Mr. H. Russell Evans, 
and unanimously adopted. 


West India and Panama Telegraph Company, Limited. 
—The secretary (Mr. R. T. Brown) states that :—‘‘ The Colon- 
Jamaica Cable was interrupted on the 19th inst., and the com- 
pany’s steamer Grappler will proceed to its repair. That steamer 
has recently repaired portions of the original Porto Rico-Jamaica 
cable, but has encountered some difficulty in her operations, and 
it is expected that more new cable will have to be used than was 
at first anticipated. The St. Vincent-Grenada cable was inter- 
rupted on the 22nd inst.,and the company’s second repairing 
steamer, Duchess of Marlborough, has proceeded to effect its 
repair, All stations except Colon are, however, in telegraphic 
communication.” 


London and Provincial Electric Lighting and Power 
Generating Company.—Mr. W. L. Grimwade has been appointed 
official liquidator. 


Compagnie Francaise du Télégraphe de Paris 4 New 
York.—An interim dividend of 10 francs per share in respect of 
the year 1883, is payable on the 15th of January next. Shares 
to bearer in exchange for Coupon No. 5, will receive 9°45 francs, 
perth registered shares 9°70 francs, on presentation of the certifi- 


Great Northern Telegraph Debentures of 1881,—The 
numbers are published of fifty Debentures, which have been 


drawn for payment on the Ist January, 1884, at the offices of 
Messrs. C. I. Hambro & Son, 70, Old Broad Street, E.C. 


TRAFFIC RECEIPTS. 


Brazilian Submarine Tel 
December 28th. The receipts for the week ending 


Western and Brazilian Telegra: 
ph Company. The receipts for the week ending 
December 28th, were £2, after Medu gross rece 


LATEST QUOTATIONS. 


Autho- | | | Closing | 
| Business 
= | Share. Name. Paid. a D 


ELECTRIC LIGHT. | 


380,000 5 |Australasian E. L., Power & Storage Co. 3 
24,900 10 (British Insulite Co., Ld., “A” Shares... 
30,000 5 |Brush Elec. Lt. & Power Co. (Scotland) 2 - 3 
000 5 |Gt. Western Electric Light & Power Co, 
24,980 5 |H d Elec. Lt, & PowerSply. Co. 2h) 
40,000 5 |Indian & Ori. Electl. Storage Wks. Co, 
250,000 1 |Maxim-Weston Elec. Lt. & Power Co, . 1 a- 2 by 
100,000 5 |Metrop, Brush Electric Lt. & Power Ca. 3 m4 
40, 5 |Pilsen-Joel & Gen. Elec. Lt. Co. ........ 2 — | 
20,000 5 |S. African Brush Elec. Lt. & Power Co. 2 ae 
100,000 5 |Swan United Electric Light Co., La, .... 2 i- u 
TELEGRAPHS. 
1,899,4807.) Stk. |Anglo-Ameri: 
2,553,7601, Stk. | Do, Pref. 
7601.) Stk. | Do. 
130,000 10 (Brazilian Subn 10y 4-10, 

16,000 10 |\Cuba, Limited oul 113) 

6,000 10 Do. 10 per cent. Preference ..| 30 | 17 - 18 | 17}. 
13,000 10 |Direct Spanish, Limited ................ 9| 5) 

6,000 10 10 per cent. Preference ..| 10/15 - 16) 
65,000 20 |Direct United States Cable, Ld., 1877...) 20 | 
100,0007,| 100 Do. _ 6percent. Deb., repayable 1884) 100 -105 
380,000 10 | 103-11 | 10). 
70,000 10 Do. 6 percent, Preference...... ..... 13 - 13), 15). 


232,0007.| 100 Do. 6 do. Debs., repayable Oct. 1885) 100 | 
& do. do, Aug. 1887) 100 | 101-104 | 
200,000/. 100 Do. 5_ do. do. Aug. 1899) 100 | 104-108 
250,000 10 (Eastern Exten., Australasia & China, L.| | 11) 
320,0007.! 100 Do. 6p.c. Debs., repayable Feb. 1891) 100 (108-111 | 
500,0007,| 100 5p.c. (Aus, Gov. Sub.) Deb, 1900) 100 |LOL- 104 | 


140,0002.) 100 do. _reg., repayable 1900..) 100 104 
0007.| 100 Do. 5 percent. Debenture, 1800 ...... 100 |101L- 104 
100 { Eastern & South African, 5 pee. 104 
550,0002. Mort. Deb. Rg. redeemable 1 Jan. 1900 00 
100 Do. do. do. To Bearer..| 100 |101- 104 
22,050 10 (German Union Telegraph & Trust, Ld.) 10 | 10 - 105 
10 Globe Telegraph & Trust, Ld. .......... 7 fine 
250,000 10 6 per cent. Preference ....) 10 | 15. - 18) 
150,000 10 | 12f- 18h) 
100,0007.| 100 Do. 5 percent, Debentures 100 |100 -103 | 
300,0002.; 100 Do. 5 percent. Debentures 100 -105 | 101, 
81,200 10 |India-Rubber, Gutta-VPercha,& Tel. Wks.| 10 | 30)- 31) 
100,000 | 100 Do. 6 per cent. Debs., 1886 ....) 100 -105 
18,000 25 |Indo-European, Limited ................ 25 | Blg- 32h 
40,000 10 |London Platino-Brazilian, Limited ....| 10} 3 - 3) 
12,000 10 |Mediterranean Extension, Limited .... 10} 2) 
§ lo Do. 8 per cent, Preference ....| 10) 2- 
10,000 8 |Reuter’s, Limited 8] 
75,000 Do. Scrip 1 2 
4 Cert. Submarine Cables Trust 10 
87,3: 2 |Telegraph Construction and Mainten.| 12 | 36 - 87 | 56. 
150,000 100 Do, 6 per cent. Bonds, 1884 ../ 100 - 
186,750 5 Do. 2nd Bonus Trust Cert. .. 23) 1)- 1 
380,000 10 | West Coast of America, Limited »| &S- 
150,0001,| 100 8 per cent. De 
45,791 15 |Western and Brazilian, Limited 
24,119 7 4 
200,0007.| 100 Do. Se. c.. Debs. “A” 1910 100 -107 
250,000/,| 100 |Do. 6 p. Mort. Deb. B. '80, red. Feb.1910) 100 | 97-100 
1,500 | $1,000 | Western Union 7 p. c. 1 Mort. (Be.) Bas. $1,000 119 -121 | 
1,030,0007.| 100 Do. 6 per cent. Sterling Bonds! Joo -105 
88,321 10 |West India and Panama, Limited ...... 
34,563 lw Do. 6 per cent, Ist Preference) 10 | 7}- 74) 
4,669 lo 6 do do Ww 
TELEPHONES. | 
224,850 1 Con. Tele, & Mainten., L., Nos. to 154,165: oi 
225,000 1 |Oriental Tele. Co., Nos. 80,001 to 300,000 4 - gi 
100,000 5 |United Telephone Co. 8 - 8 | 
20,000 5 Do. New, issued 2 p.m. 2 | 


NEW PATENTS—1883. 


5856. “Electric batteries.’ W. P. THomrson. (Communi- 
cated by Ido C. Himmer.) Dated December 24. 

5865. “ Dynamo-electric machines.” E. C. Warsurton, L. 
J. CrosstEy. Dated December 26. 

5874. “Electrical conductors.” R.H. Brannon. (Communi- 
cated by H. F. Campbell.) Dated December 27. 

5881. Producing electric currents.” A.M.Ciarkx. (Com- 
municated by H. M. Paine.) Dated December 27. 

5885. “Improvements in indicating or signalling time by 
means of electricity and in apparatus employed therein.” A. G. 
Brookes. (Communicated by 8. N. Downs.) Dated December 28. 

5917. Telephonic apparatus.” J.D. Hussanps. Dated De- 
cember 29. 

5924. “ Electric arc lights.” C. M. Sompart. (Communicated 
by Buss, Sombart & Co.) Dated December 29. 

5926. “ Dynamo-electric machines and electric-meters.”” 8S. Z. 
DE Frerranti. Dated December 29. 

5927. “Improvements in the manufacture of incandescent 
electric lamps, and in vacuum pumps suitable for being used in 
their manufacture.” S. Z. pe Frerranti. Dated December 29. 

5936. “Improved compounds for coating or covering electrical 
cables or conductors, and for similar purposes.” R. PunsHon, W. 
Nicotson. Dated December 29. 

5939. “Electro-motor engines for use on railways.” F. H. 
Dancuety. Dated December 31. 

5948. ‘ Galvanic batterics and appliances for their operation.” 
0. E. Woopnovsr, F. L. Rawson, A. R. Upwarpv. Dated De- 
cember 31. 

5955. “Manufacture of carbon filaments or conductors and 
globes or bulbs for incandescent electric lamps.” D. Zann, A. 
Suippry. Dated December 31. 
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5964. “Telegraphic and telephonic apparatus.” D. Srncuarr, 
J. L. Consett. Dated December 31. 


5973. ‘Overhead telegraph lines or other wires for carrying 
electric currents, and insulators for the same.” J. S. Lewis. 
Dated December 31. 

5978. “Manufacture of carbons for incandescent electric 
lamps.” J. W. Swan. Dated December 31. 

5982. “Improvements in and relating to the generation or 
development, storage, distribution, regulation and utilisation of 
electricity and apparatus or means therefor, or used in connection 
therewith.” J.S. Dated December 31. 

5983. “Improvements in and relating to the generation or 
development, storage, distribution, regulation and utilisation of 
electricity, and in apparatus or means employed therefor, or in 
connection therewith.” J.S. Witi1ams. Dated December 31. 

5984. “Improvements in and relating to electrical machines 
or apparatus for generating, distributing, or conducting, regulat- 
ing and utilising electricity and apparatus or means therefor, or 
employed in the construction of parts thereof.” J. S. WiLLiams. 
Dated December 31. 

5986. “Improvements in electro-motors and in magnets for 
use therein, and for other purposes.” E. Haturer, Dated De- 
comber 31. 

5987. “Improvements in and appertaining to incandescent 
electric lamps and their holders, also in the switches employed 
therein.” L. Gotppere, A. L. Fyre. Dated December 31. 


5992. “Construction of apparatus for lighting gas by elec- 


tricity, applicable also for other electrical purposes.” C. L. 
Ciarke. Dated December 31. 


1884. 

10. “Electric lamps emitting light in a vacuum.” W. EH. 
DesenHam. Dated January 1. 

13. “ Electro-magnets.” W. Lerrier. Dated January 1. 

24. “ Electrical accumulators or secondary batteries.” H. H. 
Lake. (Communicated by C. Dion and D. Lontin.) Dated 
January 1. 

40. “Galvanic batteries and the utilisation of the products 
therefrom.” J. B. Spence, J. E. Coaster. Dated January 1. 


42. “Galvanic batteries.” J. B. Spence, J. E. Caster. 
Dated January 1. 


61. “ Electric block signalling instruments.” W. E. Lanepon. © 


Dated January 1. 


104. “Electric switches.” C. A. E. SHaw. Dated 
January 1. 

123. “Measuring and registering electric currents.” J. 
TaveNER. Dated January 1. 

131. “ Electro-dynamic machines.” H. J. Autison. (Com- 
municated by R. N. King.) Dated January 1. 

149. “ Pulls or pushes for electrical bells.” C. Smirx. Dated 
January 1. 

158. “Commutators and brushes thereto for continuous 
current dynamo-electric machines.” L. Hidvéghy. Dated 
January 1. 

196. ‘ Machines for producing electric currents applicable also 
to motors.” J. Brocxie. Dated January 1. 


198. ‘ Economising the use of gas or other illuminating 
medium, such as electricity or oil in railway carriages, convey- 
ances, water closets, lavatories, and similar places.” §S. Miiller. 
Dated January 1. 


199. “ Voltaic Batteries.” R.AppiecartH. Dated January 1. 


205. ‘Tubes for conveying gas, water, or other fluids, con- 
taining electric wires, and the like.’ G. W. Wrieut. Dated 
January 1. 

231. Dynamo-electric machines and electro motors.” Sir 
'T. Brient. Dated January 1. 

282. “Increasing the working speed of long submarine tele- 
graph cables.” J. H. Carson. (Communicated by E. Weedon.) 

ated January 1. 


234. Manufacture of incandescent lamps.” J. H. GarpIner. 
Dated January 1. 

240. “Relays and other instruments in which an electro- 
magnet and armature are employed.” J. A. Lunp. Dated 
January 1. 


251. “Galvanic batteries.” L. J. Dopprnc-HEPENsTAL. Dated 
January 1. 


262. ‘“ Dynamo-electric machines.” W.M. Morpry. Dated 
January 1. 


265. “Electric baths.” M. Dated January 1. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 


2115. “ Insulators or apparatus for carrying over-head 
electric telegraph or other wires.” J. Stater Lewis. Dated 
April 26. 6d. Relates partly to the insulator described in the 
No. of the Review for September 8th, 1883. 


2147. " Generation, storage, regulation, distribution, and 
utilization of electricity and apparatus therefor, &c.” J. 8, 


Witurams. Dated April 27. 4s. 6d. This Specification consists 
of 116 pages, and is too lengthy for abstraction. 


2153. “ Electric ‘ cut-outs,’ or apparatus for automatically pre- 
venting too high an electric current passing in a circuit.” F. V. 
ANDERSEN. Dated April 28. 6d. Consists of an electro-magnet, 
which is included in the circuit to be governed, an armature, a 
mainspring, and a switch by which the circuit is either closed or 
broken, according to the position assumed by the switch. This 
switch is so constructed that, by means of either a spring or 
weighted lever, or the equivalent thereof, there is, when the 
circuit is closed, a constant tendency to break the circuit. This 
tendency is resisted by the armature, which is pressed against the 
moving part of the switch by the main-spring, thus preventing 
any motion on the part of the switch whilst a normal current is 
passing, the attraction of the magnet, when a proper current is 
passing, being more than counterbalanced by the pressure of the 
mainspring forcing the armature in the opposite direction from 
that in which the magnet tends to move it. When the current 
becomes too high, the increased force of the electro-magnet over- 
powers the spring, so that the pressure is taken off the switch, 
which instantly falls and breaks the circuit. 


2156. “ Construction and manufacture of electrical and other 
measuring instruments.” W.E. Ayrton and J. Perry. Dated 
April 28. 8d. Relates to the construction of the inventors’ 
ammeters, voltmeters, power meters, ohmmeters and other elec- 
trical measuring instruments, by which their adjustment during 
manufacture is greatly facilitated. 


2159. “ Automatic electric, magnetic, galvanic, and mechanical 
indicators, for recording the direction and speed of the engines 
and the height of the water in each of the bilge wells of a steam 
ship or such like vessel.” C. Srour and C. H. Hitucoar. Dated 
April 28. 2d. On the shaft of engine or counter-shaft driven 
from same are fixed a number of points projecting and having a 
direction equal to that formed by the shaft revolving against a 
fixed point ; two rows about six inches apart are preferred. Upon 
said shaft a screw is cut, V-shaped preferred, commencing and 
terminating in a V-shaped groove. A pawl is secured to a frame 
capable of oscillating. Upon this frame are fitted two plates, 
of spring metal preferred, so placed that one or other of said 
plates comes in contact with one of the rows of points. These 
plates are connected to dials, placed where desired, with insulated 
wire, copper preferred. The dials are fitted with bells and 
counters. The manner this works is as follows : when the engines 
rotate, the pawl being in one or other of the grooves described 
No. 2, the pawl takes the direction of the screw, and moves the 
frame which in turn carries the plates, which are brought in 
contact with points described No. 1. As these points pass the plates 
they cause said plates to rise, and when they pass the spring of 
the plates causes them to fall into the original position ; each 
time they rise they make a connection with the current and 
transmit same to dials, these dials being provided with bell 
hammer which is provided with pawl which works into rack 
wheel and moves same a defined distance each contact ; this rack 
wheel is connected to counter, which thus records the direction by 
sound of bell and direction of pointer. (Provisional only.) 


2185. “ Manufacture of incandescent lamps, &c.’’ W.CRooKEs. 
Dated April 30. 6d. Has for its object improvements in the 
manufacture of incandescent lamps and in apparatus to be used in 
connection therewith. The filament is mounted in the first place 
upon its permanent support which forms part of the lamp, and is 
then placed with this support in a suitably contrived vessel from 
which the air can be exhausted, and to which vapour can be 
admitted and where the filament can be electrically ignited. The 
two parts of the lamp are then fused together. 


2189. “ Electric telephones.” H. J. Autison. (Communicated 
from abroad by J. H. Robertson, of America.) Dated May 1. 6d. 
Relates to that class of electric telephone transmitters in which 
the electric current passes through electrodes that are loosely in 
contact; and consists—Ist. In the devices whereby magnetism is 
employed, instead of a spring or gravity, to produce contact pres- 
sure of the electrodes and whereby the magnetic force so employed 
may be adjusted at pleasure. 2nd. In devices whereby the dia- 
phragm is supported and retained in its place in a telephone so 
that the utmost freedom of vibration of the diaphragm shall be 
secured, and—3rd. In placing the electrode loosely in contact with 
the diaphragm, and retaining it in place by an elastic connection 
which will permit a variation of pressure between the electrode 
and the diaphragm, at the point of contact, under the vibrations 
of the diaphragm. 


2198. “ Incandescent electric lamps.” F. Wricut and M. W. W. 
Mackie. Dated May 1. 2d. Relates to the construction of an incan- 
descent electric lamp in such a manner as toobtain in small compass 
a great length of incandescent filament giving a light of uniform 
shape and character, like a pencil, the formation and mounting of 
the filament and its conductors being greatly simplified. (Provi- 
sional only.) 


2200. ‘ Apparatus for indicating the divergence of etised 
needles. G. C. Cooke. DatedMay 1. 6d. Consists of the com- 
bination of a subsidiary magnet or magnets with a main needle or 
needles, so that the said subsidiary needle or needles lie in a zone 
of contrary induced polarity to that of the main magnet, and shall 
be affected by a divergence opposite to or distinct from that of 
the main needle or needles, caused by any magnetic or local dis- 
turbance. Thus, by a comparison of the said opposite or distinct 
divergencies, the true terrestrial magnetic meridian may still be 
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deduced with certainty, and further the said contrary divergences 
caused, by a passing current may be utilized for a variety of 
purposes. 

2210. “ ectric and electro-d ic machines, &c.” 
W. Siemens. Dated May 1. 8d. Relates to the apparatus 
described on page 3 of the present number of the Revirw. 

2214. “Apparatus to be used in connection with electrical 
accumulators for regulating the amount of energy thereof.” 
c. A. A. Capito. Dated May 1. 6d. The object of the invention 
is to do away with all calculations by providing an instrument 
which will automatically cut off the supplying current when the 
accumulator is charged and again automatically open the supply 
when the accumulator is partly discharged. 

2250. “Dynamo-electric machines.” O. Dated 
May 3. 6d. The object of the invention is to construct dynamo- 
electric machines in such manner that the diameter of the arma- 
ture may be increased at will without decrease in the intensity of 
the magnetic field or increase in the size and weight of the field 


magnets. 

2253. “Galvanic batteries.” J. Lea. Dated May 3. 6d. 
Consists first of an improvement on an invention for which Letters 
Patent, No. 4198, A.D. 1882, were granted to Ebenezer Banton 
Burr and William Thomas Scott, which invention consists in the 
use in galvanic batteries of electrodes prepared by coating zinc 
first with gold or silver or certain other metals and then covering 
such coating with a coating of mercury; and the said improve- 
ment consists in the use in galvanic batteries of electrodes con- 
sisting of zinc or other metal coated directly with mercury by 
electro deposition, the primary coating of gold or other metal 
(which the inventor has found by experiment is unnecessary) 
being dispensed with. 

2268. “Apparatus for measuring the strength of electric 
currents.” F. V. ANDERSEN. Dated May 4. 6d. The apparatus 
constructed according to the invention, consists of a needle made 
of soft iron, a straight flat steel spring and three or more coils of 
copper wire through which the current passes. The needle is 
rigidly connected to a small brass tube which passes through the 
centre of the needle at right angles to its greatest length. The 
aforesaid spring passes down through this tube its lower end a 
fastened to the lower end of the tube and its upper end being hel 
rigidly by a fixed support passing into a slot in the upper end of 
the said tube. The upper and lower extremities of the tube are 
provided with small pivots which work in jewelled bearings, the 
weight of the tube and of the needle which is attached to it being 
sustained by the above mentioned spring. The needle is thus free 
to oscillate through a considerable angle, the amount of such oscil- 
lation being regulated by the torsion of the spring by which the 
needle is suspended. The coils of wire are placed with their axes 
in the plane of oscillation of the needle in such a manner that 
their axes forming radii of a circle of which the needle is the 
centre, a current of electricity passing through them will tend to 
deflect the needle, the amount of such deflection being propor- 
tional to the strength of the current and the torsion of the spring 
which when there is no current passing maintains the needle at a 
fixed point corresponding to zero upon the scale. A light pointer 
is attached to the tube upon which the needle is fastened, and 
this pointer indicates the deflections of the needle upon a 
graduated scale in front of the instrument. 


2280. “ Dynamo-electric machines and electro-motors.” Sir 
C. T. Brient. Dated May 4. 6d. The fig. is a sectional eleva- 
tion of a dynamo-electric machine or electro-motor constructed 
according to the invention. a, b,c, d,e, represent in section the 
shaft, of which a, b, and d, e, are made of iron or steel, and c of 
gunmetal or brass or other suitable non-magnetic metal. The ends 
of the poles, a, b, and d, e, are expanded into segments of circles 


atb, andd. The shaft is supported by non-magnetic bearings or 
ame blocks at, f, f, which are carried on a frame,a@, a. The 
a of this frame may be made of steel plates, as shown by the 
dotted lines ath. The frame also carries the two fixed coils of 
‘sulated wire, i, i, and i’, i', alsoshown in section, which surround 
4 of each end of the shaft, and are so connected as to cause one 
= ha be polarised north and the other south. The shaft passes 
sae ly through the coils and the frame, its journals being borne 
pan non-magnetic plummer-blocks, f, f. The shaft with its 
xtended segments is shown in the fig. as adapted to a “ Gramme 

— shown in section at, k,k. This ring and its coils are fixed to a 
or bearings, l,l, fixed to the frame,a,@. The 
It proved commutator or collector is shown in section at, m m. 
consists of an insulator, p, in the form of a disc upon which are 


fixed three concentric rings, 1, 2, 3, the inner and outer of which 
rings 1 and 3 are respectively connected to the positive and nega- 
tive poles of the machine. The centre ring 2 is divided into 
insulated sections corresponding to the junctions of the coils of 
the fixed armature, the connecting wire being ledoutside of one of 
the large coils surrounding the shaft over a shield or guide, or 
through a pipe. n is an insulated continuation of the shaft, to 
which are attached two arms carrying the circular metallic 
brushes, 0, 0, which are not themselves connected to anything, 
except in so far as they make contact between the inner divided 
ring, and the two outer rings as shown in the fig. 


2281. “ Method of and apparatus for depolarizing electrolytic 
baths in the refining and deposition of metals.” A. M. CLarK. 
(Communicated from abroad by C. de Changy, of France.) Dated 
May 4. 6d. The object of this invention is to obtain a maximum 
amount of metal for the quantity of electric current used; and 
the invention consists in organizing the electrolytic bath in such 
a manner that the plates or bath anodes aud cathodes are con- 
stantly kept depolarized. 


2330. “ Magneto-electric and dynamo-electric machines and 
motors.” A. CLaRK. Dated May 8. 2d. Relates to improve- 
ments in forming or constructing the armatures and field magnets 
of magneto-electric and dynamo-electric machines and motors. 
The cores of armatures, such as those of the Siemens type which 
are wound longitudinally, are, according to this invention, bent or 
formed of § shape in cross section to present the greatest possible 
extent of surface on which the wire of the armature is wound. 
(Provisional only.) 


2331. ‘ Microphones or telephones.” E.G. Brewer. (Com- 
municated from abroad by R. Weber, of Neuchatel.) Dated May 
8. 2d. The microphone in its simplest form consists mainly 
of a box made of a non-conducting material and of two conducting 
plates with an intermediate body. A cylindrically hollowed piece 
of wood can serve as a non-conductor, or it may be made of clay, 
ebonite, or the like. The cylindrical hole is closed up at both 
ends by the conducting plates. The plates are made of iron, or 
copper or nickle, or the like, or even of a membrane (such as 

lass or parchment) the inner side of which is made metallic. 
The arrangement is such that in speaking in the simplest form of 
the microphone only one of the conducting plates is set in vibra- 
tion. But both conducting plates may be made to vibrate, and 
the parts which take up the vibrations of the air may have several 
such boxes which are connected to one another as in electric 
batteries. (Provisional only.) 


2337. “ Electric lamps or lighting apparatus.” A. SHEDLOcK. 
Dated May 8. 6d. ‘The improvements in electric lamps form- 
ing the subject of this invention comprise a new clutch or clamp 
for holding and releasing the upper carbon holding rod, an 
electro-magnetic device for controlling the same, a new style of 
globe and method of securing the same to the lamp, and a simple 
and effective means for holding the lamp securely in position, and 
for forming perfect connection between the lead wires and the 
terminals of the lamp. 


2338. “ Electric tramways and vehicles to be used thereon.” 
H. H. Laxe. (Communicated from abroad by C. Basto, of 
Lisbon.) Dated May 8. 6d. Relates to electric tramways with 
subterraneous conductors. In carrying the said inventiou into 
practice the electric conductor is p in a small trench below 
the ground, this trench having a cover provided with a small 
longitudinal slit designed to permit free passage to the pieces 
carrying the conducting wires, as well as to other pieces which are 
used in certain cases, particularly for the purpose of increasing 
the adherence of the wheels on the rails. Some of the arrange- 
ments are applicable to existing tramways which are not made 
upon inclines steep enough to render the traction difficult with 
ordinary means of adherence ; and other of the said arrangements 
are applicable for steep inclines, and comprises a particular mode 
of construction of the lines and special vehicles. 


2339. “ Dynamo-electric machines.” H. H. Lake. (Com- 
municated from abroad by C. H. Palmer and A. M. Loryea, both 
of America.) Dated May 8. 6d. Relates to dynamo-electric 
machines, and has for its object to simplify and cheapen the con- 
struction, as well as to increase the efficiency, of such machines. 
According to the said invention the core or framework of the 
induction system or field-magnets consists of only two similar 
pieces of cast iron bolted together at the neutral parts of the 
system and forming at these junctions the bearings for the 
journals of the armature shaft ; the armature secured on its shaft 
is placed between the two castings before they are bolted to- 
gether, and polar projections on the central parts of the castings 
surround the armature to concentrate the lines of force of the 
magnetic field towards the armature as usual. 


2369. “Incandescent electric lamps.” J. Warner. Dated 
May 9. 2d. According to the invention the inventor forms the 
bulb or tubular part of the lamp in such a manner that it can be 
filled or closed by a plug of vulcanite or other suitable material, 
there being a groove or recess formed in the tubular part of the 
lamp or in the plug as may be most convenient, into which groove 
or recess is fitted an Indiarubber ring, which when compressed 
into the tubular part of the lamp renders that part of the lamp 
impervious to air, the wires for conducting the electric current 
pass through the plug, thereby preventing the heat caused by 
the electric current from breaking the glass by sudden expansion 
or otherwise, and rendering platinum wires unnecessary. (Pro- 
visional only.) 
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4136. “Electric railways, &c.’ Sypney Pirr. Communi- 
cated from abroad by L. Daft, of America.) Dated August 28. 
6d. Relates first to an improvement in electric locomotives 
or engines, especially to the mechanism for driving and stopping 
the same. By means of this improvement a number of engines 
can be run upon the same section by means of contiguous 
conductors carrying independent currents. The weight hitherto 
necessary to insure traction is dispensed with by substituting 
therefor magnetic attraction on the rail, which is a very important 
feature of the invention. By means of an electric brake of 
—_——. construction the rapidity of motion of the engine may be 
arrested. 


4137. “ Electric railways, &c.” Sypney Pirr. (Commui- 
cated from abroad by L. , of America.) Dated August 28. 
4d. Relates to an improved construction of the track and to an 
improved means of driving electric locomotive engines at high 
speeds, and is especially adapted to elevated electric railroads in 
cities and air lines between cities, but in certain cases may be 
used for ordinary land lines. 

4177. Dynamo-electric machines.” H. H. Laxr. (Com- 
municated from abroad by G. W. Fuller, of America.) Dated 
August 29. 4d. Relates to dynamo-electric machines, and has 
for its primary object to simplify the construction of that class of 
dynamo-electric machines in which the induction coils traverse 
longitudinally the interior and exterior surfaces of a hollow 
cylindrical core. The inventor accomplishes this result by con- 
structing such a core of one or more spirals, which can be 
inserted, by screwing, into induction coils previously wound 
in the form of oblong links. 


4192. “ Dynamo-electric machines.” H. H. Lake. (Commu- 
nicated from abroad by G. W. Fuller, of America.) Dated 
August 30. 6d. Consists in forming the core of a comparatively 
thin iron plate in the form of a spiral which is supported upon 
the armature shaft, but preferably insulated therefrom, and from 
the heads by which it is secured in position. By this construction 
the magnetic field is nearly filled with iron, and yet does not 
present a continuous circle of metal capable of constituting a 
closed electrical circuit in which currents of electricity can be 
established by induction. 


2442. “Plates for secondary batteries.” W. HocuHavusen. 
Dated May 15. 6d. Relates to an improvement in the mode of 
manufacturing the plates or electrodes, whereby the lead and its 
oxide are more intimately commingled, and a greater battery 
capacity can be obtained in a less space and of less weight than 
heretofore. The inventor accomplishes this object by melting the 
lead and mixing into the same red lead or litharge in the most 
intimate manner, and to as large an extent as consistent with the 
requisite conductivity of the mass, so that the metallic lead may 
be in close contact with the particles of oxide of lead. This 
intimate admixture can be most readily effected while the lead is 
in a semi-liquid condition, the same may be mixed in a crucible 
or pot, or upon a table that is heated to the proper temperature. 


CORRESPONDENCE. 


Practical Units of Measurement. 
Perhaps “ A Student” would more clearly understand 
the definitions from his “text books,” were they written 
thus :— 


3. “ Power.—The Watt is 
equal to 10’ C.G.S. units of 
power. It is the power 
conveyed by a current of 
1 ampére, through a con- 
ductor whose ends differ in 
potential by 1 volt; or in 
other words, the rate of 
doing work when an am- 
pere passes through an ohm, 
and it is equal to 10’ ergs, 
ora Joule per second (+1, of 
a H.P. nearly).” 

Rankine, p. 303. 
Again— 

1. “The Joule or unit of 
heat is the amount required 
to raise 1 gramme mass of 
water 1°C, and is equal to 
42 million ergs or 3}; ft.-Ibs. 
The work required to raise 
1 lb. weight of water 1° F. 
is equivalent to 772 ft.-lbs.” 

A. B. Holmes, p. 20. 


2. “Heat or work = W. 
The Joule is the work done 
or heat generated by a Watt 
in a second, @e., the work 
done or heat generated in a 
second, by an ampére flow- 
ing through the resistance 
of 1 ohm, or the heat gene- 
rated by a coulomb running 
down through a difference 
of potential of 1 volt. It 
is therefore the amount of 
heat equivalent to 10’ ergs. 
Assuming Joule’s equiva- 
lent = 42,000,000, it is the 
heat necessary to raise ‘238 
gramme of water 1° C.” 

Rankine, 303-4. 


3. The Watt = 10’ ergs 
= 1 Joule per second. 
H.P. = 550 foot-second- 


unds. 
= 7°46 x 10° ergs per 
second, 
1 Watt = 10’ ergs per 
second, 
. Watt 107 1 


1. The Gramme-degree 
or C.G.S. unit of heat 
(not the Joule) = 42 
million ergs = work done 
in raising 1 gramme of 
water 19°C. = 4:2 x 10 


ergs. 

(J.) Joule’s mechanical 
equivalent for the ther- 
mal unit, Fahr. scale = 
772 ft. lbs. = work re- 
quired to raise 1 Ib. of 
water 1° F. 

Joule’s equivalent is 
expressed by (J) in both 
C. and F. scales. 


2. The Joule (electrical 
unit of heat or work) 
=1 Watt per second = 
heat generated by a cur- 
rent of lampéreof E.M.F. 
of 1 volt, through a re- 
sistance of 1 ohm in 1 
second = 10’ ergs. 

Joule’s mechanical 
equivalent for the 
gramme-degree (or centi- 
grade thermal unit) = 


4:2 x 10? ergs. 

.. The Joule (107 ergs 

42x10° 


grammes of water raised 


Units of various kinds are seldom so clearly explained 
in “ text books” that students are precluded from fall- 


ing into error. 


1, “ The ‘ Watt’ or prac- 
tical unit of work (or rather 
of the rate of doing work), 
is equal to 10 million ergs, 
absolute C.G.S. units) 
per second, or to the work 
produced in that time, by 
an ampére of current of 
E.M.F. of one volt.” 

A. B. Holmes, p. 18. 

2. “w= CE, or W= CR. 
Where ¢ = current in am- 

peres, 

Where E = E.M.F. in volts. 
work in Watts.” 
A. B. Holmes, p. 18. 


1, The Watt=10'C.G.S. 
units or ergs, = work 
done by a current of 1 
ampére, of E.M.F. of 1 
volt, through a resistance 
of 1 ohm, in 1 second. 


2. Joule has experi- 
mentally shown that the 
total quantity of heat (Ww) 
developed in a circuit, is 
expressed by, 

W=CR 
By Ohm’s law ¢ = 


Work done by a current 
of 1 ampére of E.M.F. of 
1 volt, through a R of 
1 ohm in one second, 
=1CE, 

= -] Watt. 
19 ergs. 


Authors and students would do well to remember 
Faraday’s words: “ We should endeavour to separate 
the points before us, and concentrate each, so as to 
evolve a clear type idea of the ruling fact and its con- 
sequences ; looking at the matter on every side with 
the great purpose of distinguishing the constituent 
reality, and recognizing it under every variety of 
aspect.”—* On Mental Education.” 


Gillingham, Dec. 24th, 1883. 


Wm. Munro. 


Trade Mark Section, New Patent Act. 


On perusing the Rules I found, to my astonishment, 
no provision in the schedule for a payment of a fee for 
registering a trade mark in extra classes after the first! 

On pointing this out to the officials I am informed 
it will be 5s. for each extra class, and that a set of 
separate stamped forms will be required for each such 
class. It seems strange to issue incomplete rules, but 
it appears to be another instance of the amount 0 
attention, or, perhaps, want of attention, paid to the 
framing of the same. 

Gardner Colton, A.S.T.E., 
Fellow of the Institute of Patent Agents. 
18, Southampton Buildings, W.C. 
December 29th, 1883. 
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